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lelephone Vibrations Made Visible. 
At a recent meeting of the Physical 
ieiety, Berlin, Dr. Frohlich made a further 
smmunication in connection with his older 
sultless experiments on the objective demon- 
ration of the vibrations of atelephone disk, 
order to describe his new method by 
hich positive results had been obtained. 
his earlier experiments he employed mano- 
etric flames, and endeavored to photograph 
eir movements with the help of a rotating 
irror ; now, however, he attaches a small 
irror to the iron plate of the telephone, 
d from this the light of an electric lamp is 
flected on to a polygonal rotating mirror, 
om which it falls upon ascreen. The vibra- 
yns of the plate were thus made visible on 
1e screen, and since each side of the poly- 
nal mirror cast its own image, when the 
was rotated the curves were seen 
The more rapidly 


irror 
ioving over the screen. 


he mirror was rotated.the slower did the | 


irves move over the screen, and when the 


tation was.as rapid as the vibration of the | 
late, the curves became stationary and | 


uuld thus be exact- 
and 
These lum- 


y observed 
rawh. 
ious Curves could 
so be photograph- 

The speaker had 
mployed thts. me 
hod in a seri¢s of 


esearches on ~cer- 
iin electrical phe- 
omena which 


ight influence the 
cfliciency of the tel 
Thus the 
tion of alternating 
self- 


phone. 


currents, of 
duction, of 
se and fall of 
irrent 


the fa 
on making 
nd breaking, of the #2 
introduction of elec- ; 
c-magnets, and of | 
conditions, | 
by 


ther 
ere studied 
icaus Of the altered 
ule of 
f the 
late. 


vibration 
telephone 
The speaker 
iad further obtain- 
da graphic record 
f the vibrations of 
he telephone plate 
when vowels and 
nsonants are sung 
ind spoken into it. 
Many other problems may by the above 
nethod be brought nearer to their solution. 
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* At alate session of the Wyandotte 
district court Judge Miller denied the appli- 
cation of the Consolidated Electric Light 
Company of Kansas City, Kan., for an 
order to temporarily enjoin the Metropolitan 
Street Railway Company from erecting 
electrical appliances for the Armourdale 
electricline. The plaintiff company set up 
the claim that the operation of the Metro- 
politan system would interfere with its 
rights and would in a measure destroy the 
efficiency of the service. Judge Miller held 
that the electric light company did not have 
an exclusive right to the street and that it 
had no right to interfere with public travel. 








Company; capital, 


A Teuton’s Disappointment. 

At the Western Union Telegraph office, 
New York, recently, a young German pre- 
sented some theatre tickets, which he wished 
to have forwarded to an out-of-town ad- 
dress at once by telegraph. 
time for the girl at the receiving desk to 
make him understand the impracticability of 








It took some | 


miles long. The route will begin at Wash- 
ington street and Ellsworth avenue, East 
End, run on Washington street to Sheridan 


avenue. thence to Broad street, to Hiland 
avenue, to Ellsworth avenue, to Barton to 


Forbes street. The directors are John F. 


Steel, Chas. H. McKee, James A. McDevitt. 


H. S. A. Stewart and A. M. Neeper. The 
Hiland Avenue Railway Company is the 
name of the third corporation and the capital 


the scheme notwithstanding the marvellous | $24,000. This line is to be four miles long, 
advances of electrical science. The appli-| beginning at the Hiland avenue reservoir 


cant’s reasoning appeared to be sound, viz: 
that it should be no more difficult to send 


and extending thence along Hiland avenuc 


Penn. The incorporators are F. L. 


Stephenson, George I. Whitney, Charles K. 


the small cards than large quantities of! McKee, George Rice and F. C. Hutchison. 
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money—the representative of the company 
having conceded that the possibility of the 
latter achievement was demonstrated 
daily. 


———_e = o ———__ 
Three Street Railway Charters. 

Three new charters for street railways in 
Pittsburgh were granted in one day last 
week in Harrisburg. One is incorporated 
under the name of the Forbes street railway 
company, capital, $42,000. It will be seven 
miles long, beginning at Forbes and Boyd 
streets and extending along Forbesto Barton. 
The directors are George I. Whitney, George 
Rice, H. 8. A. Stewart, Frank L. Stephen- 
son and C. L. Magee. The second corpora- 
tion is called the Fast End Street Railway 
$36,000, and will be six 








Fic. 1.—ALTERNATING CURRENT Dynamo ELECTRIC MACHINE.— THE Brush ELECTRIC COMPANY. 


The three lines are evidently engineered by 
the same party, as one begins where the 
other ends, forming a continuous route from 
the court house to Hiland avenue reservoir. 
It is not thought the Forbes street route will 
be built, but the charter was secured to pre- 
vent a rival of the Fifth avenue traction. 
———« > e 

— Ithas been decided by those in charge 

of putting the electric lights in the Capitol, 


at Washington, to postpone doing so until | 


Congress assembles. The plans for the in- 
troduction of the lights were prepared last 
winter and everything was ready to advertise 
for proposals for the work. No reason for 
the delay can* be obtained, but it is thought 
that if the matter is left over until Congress 
meets, an appropriation for the entire light- 
ing of the building will be obtained, 





The Brush Electric Company’s New 
Alternating Current System. 

The system of long distance transmission 
of electrical energy which we illustrate here- 
with, is characterized in a high degree by 
efficiency and simplicity. 

The end attained has been reached by 
a bold abandonment of the long traversed 
already familiar to the  pub- 
The underlying principle of the re- 
markable ‘‘Coreless” dynamo here _ illus- 
trated, was discovered and applied by Mr. 
Brush more than 10 years ago, and new de- 
mands have now called for its extended 
application on a regular scale. 

The first glance at the dynamo (Fig. 1) 
shows that it is 
novel, compact, sim- 
ple,symmetrical] and 
strong. A brief ex- 
amination shows 
that it is of the al- 
ternating type ; that 
its field magnets are 
many and carried 
by the shaft; that 
thearmature is fixed 
and absolutely free 
from any magnetic 
material ; that its 
parts are easily ac- 
cessible, and that an 
armature coil may 
be cut out, removed 
or replaced without 
stopping the ma- 
chine. 

The machine 
chosen for illustra- 
tion and description 
has an output of 60,- 
000 watts; it sup- 
plies current for a 
thousand 16 candle 
power lamps. 


routes 
lic, 


The shaft bearings, 
bearing standards, 
base plate and arma- 
ture slides are cast in 
one solid piece. The 
center line of the 
shaft is 16 and }{4th 
inches the 
surface of the base 
plate, high enough 
for access to all 
parts of the dyna- 
mo and low enough 
for steadiness and 
freedom from strain 


above 


| on foundations. The four in.stee] shaft (taper- 


ing to three anda half inches in the bearings) 
carries two heavy cast iron yoke pieces, 27 
inches in diameter. To cach of these are 
screwed, at equal radial and circumferential 
distances, the wrought iron cores of 12 mag- 
nets of alternating polarity. The two yoke 
pieces, with their bolts, washers, etc., weigh 
about 950 pounds; the magnet cores, 308 ; 
the magnet wire 400. Thus the whole rotat- 
ing mass of cast iron, wrought iron and cop- 
per, acts as a fly wheel weighing more than 
1,700 pounds, and tending to neutralize any 
variation in the speed of the prime generator. 
As the nominal speed of the machine is 
fewer than 1,100 revolutions per minute, the 
structural strength is more than sufficient to 
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meet all demands made by centrifugal force. 
Further than this, the mechanical stress is 
less when the magnets are excited than when 
the alternator is running without load, as 
the lines of magnetic force between the faces 
of opposing poles, tend to counteract centri- 
fugal force. In machines of larger size, as 
usual, the speed is less, that of the 150,000 
watt dynamo being not more than 700 
revolutions per minute. This larger alter- 
nator is driven by two belts and carries 
a pulley at each end of its shaft. The 
great advantage of low shaft speed will be 
appreciated by every mechanic who has a 
due regard for depreciation of apparatus 
and cost of oil, attendance, trouble and 
repairs. 

The pulley has a 14-inch face. As it over 
hangs, the belt may be run to counter shaft- 
ing overhead or below. The shaft bearing at 
the pulley end has 14 inches wearing surface 
and the bearing at the other end 12 inches. 

But the most interesting part of the alter- 
nator is the fixed armature, shown in Fig. 
2. The vertical disc is occupied by flat 
armature coils, made of insulated copper 
ribbon wound on porcelain cores. The cop- 
per ribbon of each coil is reinforced on 
either side with strong insulating material 
of the same thickness as the porcelain. One 
of these reinforcements is grooved and the 
other tongued. The coil, consisting thus of 
core, ribbon and reinforcements, has an 
angular width of 60 degrees. The upper 
part of each face of each coil is covered with 
an insulatiag plate 35, of aninch thick. The 
coil thus built up and insulated is set in 
German silver holders, cut from true turned 
rings and held together by sunk-headed 
screws, as shown in Fig 2. Each terminal 
of the copper ribbon connects with a bind- 
ing post as shown. 

The six armature coils thus mounted are 
carried in a German silver frame consisting 
of two semi-circles bolted together on the 
line of the vertical diameter. The cross-sec- 
tion of this ring frame is girder-like. Into 
the slots of the frame slip the six mounted 
armature coils, the tongue on the edge of 
the one engaging with the groove on the 
edge of the next. The coils thus thrust 
into the intense magnetic field constitute a 
dise, ,*, of an inch in thickness, and with 
an opening in the centre through which 
passes the revolving shaft. As there is no 
magnetic metal in the armature there are no 
local currents to waste the energy. 

The several coils are insulated carefully, 
apd the stationary armature, as a whole, 
is insulated from the bed plate on which it 
rests. The coils are joined in series, the 
binding posts adjacent to any radial line 
of division between the two coils constitut- 
ing fixed terminals for the main line. There 
is no commutator ; there are no collecting 
brushes to take the alternating current from 
rotating parts. 

The low resistance of the armature coils 
is evident. It would seem impossible for 
one of them to burn out; none ever has 
burned out. Butif one should, it may be 
removed and a new one readily put in its 
place in three minutes, or the injured coil 
may be shunted out of the circuit and the 
dynamo kept running with the other five 
until the time for shutting down. The coil 
section complete weighs only about 20 
pounds. 

The whole armature may be removed by 
loosening the coupling bolts and_ sliding 
each half of the frame with its three coils 
from between the field magnets (Fig. 3.) As 
each half with its coils weighs only about 
100 pounds no time need be wasted on 
cranes or blocks, and ina few minutes the 
armature may be back in position. 

In action, the 24 field magnets of the al- 
ternator are excited by the direct current 
from an 11 inch Brush dynamo of the well- 
known form. This exciting current is car- 
ried to the brushes that rest upon the two 
uncut insulating rings (shown at the left of 
Fig. 1); and thence through the hollow 
shaft to the magnets. A rheostat (Fig. 4), 
worked by hand or automatically is placed 
in the shunt circuit around the field magnets 
of the exciter, so that perfect regulation is 
secured without readjustment of the brushes 





or any necessity of handling the high tension | 
| described. 


alternating current. 


The Brush-Pfannkuche ‘‘coreless” alter- | 


nator is built at present for an E. M. F. of 
2,000 volts, although it would be easy to 
develop adifference of potential muchgreater. 
It is confidently expected that the necessity 


Fig 


of long distance transmission with a line of | 


moderate cost will soon call for currents of 
higher tension. Economy of power as well 
as economy of copper points in this direction. | 
We here find a potential curve that varies 
little from a horizontal line. The fall of 








needed is applied at the exciter as already 


This results in a more even distribution of 
potential in the feeders and at the convertor 
terminals, and a more even pressure at the 


| terminals of the lamps beyond. 


For the information of those not yet 
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familiar with the modern alternating current 
system of distribution, we may state that 
the high tension current of the alternator is 
well adapted for economical carriage to dis- 


| tant points, but it is not of the kind most 


desirable for introduction to the household 


Fic. 2.— ARMATURE FOR ALTERNATING (URRENT DyNAMv ELECTRIC MAcHiINe.— THE 
Brusu ELectric COMPANY. 


potential in the machine from no load isless 
than 10 per cent., as is shown in Fig. 5, 
which represents a diagram taken from one 
of the first machines, AI] this without com- 
pound winding of any kind; a_ result | 
it is claimed that has not been ap-| 
proached by any alternator with an iron | 
core in its armature. All of the regulation ' 


or for the use in the lamp. Having brought 
electric energy from the place where we 
wish to develop it to the place where we 
wish to use it, we may easily change the 
form given to it for economoy of transporta- 
tion and adapt it fully for the uses to which 
it is destined. The letter of credit may be 
exchanged for its equivalent in currency, 





but the cash box must be larger than the 
envelope. So in the present case, high ten- 
sion may be exchanged for greater current, 
volts for amperes, what we have for what 
we want ; but the conducting wire must be 
made larger. This transformation is ac- 
complished by the convertor, a simple de. 
vice with purely electrical functions and 
without moving parts. 

The principle underlying the action of the 
converter is the well known principle of elec- 
trical induction. Imagine two coils of insu- 
lated wire, A and C, constituting closed cir- 
cuits, Fig. 6. Thrust ( into the thoroughly 
insulated core of A. When a current of 
electricity begins to flow through C, a mo- 
mentary current will flow through the wire 
of A, and may be detected by the move- 
ment of the needle of the galvanometer, B. 
The current of A is not the current of C, 
but it is produced (or induced) by it and 
exists at its expense. This induced current 
in A is merely momentary; if the current 
continues to flow through C, there is no fur- 
ther electrical disturbance in A; the needle 
of the galvanometer rests at the zero point. 
If, however, the current of C is stopped, 
another current will be induced in A, the 
two currents thus induced being opposite in 
direction. Thus a succession of stops and 
starts of the current of C (the primary) in 
duces a corresponding series of momentary 
currents in A (the secondary). The relation 
of the direct and induced currents will be 
determined by the constitution of the coils, 
t.e., the size of the wire and the number of 
convolutions in the coils. Either coil may 
be exterior to the other, or the two may lie 
side by side. Of course, we are seeking 





Fia. 4. 


merely to describe, not to obtain this induc- 
tive action. 

There can be no reversal] without a stop 
and start. Consequently, the rapidly alter- 
nating current of the dynamo just described, 
is of the character most efficient for the de- 
velopment of induced currents in the sec- 
ondary coil. The two coils now described 
constitute a converter. It only remains 
properly to adjust its parts for the end in 
view and to work its effectiveness up to the 
maximum. 

If, as is now well understood, the two 
coils be made alike, the size and length of 
the wire and the number of convolutions 
being the same, the induced current will re- 
semble the inducing current, as to tension 
(potential,—E. M. F.—volts) and current 
strength (amperes). If the secondary coil be 
made of a greater number of turns of finer 
wire, the current strength will be reduced 
and the tension correspondingly increased. 
This is the effect produced in the ordinary 
induction or Ruhmkorff coil. If, on the 
other hand, the secondary coil be made of 
fewer turns of larger wire, the tension will 
be reduced and the current strength in- 
creased. This is the end wenow desire, and 
the converter is thus constituted. As in the 
Rubhmkorff coil and the armature of the 
ordinary dynamo, the inductive effect is 
heightened by an ordinary core. In the 
Brush Company’sconverter here represented, 
(Fig. 7) the core consists of a polygonal ring 
made of insulated iron wire of the best 
quality, so wound as to leave several con- 
centric air spaces in the core. In the con- 
verters of the smaller sizes, the core is built 
up of perforated thin iron plates (Fig. 8). 
In either case, the iron is so divided that the 
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efficiency of the converter is little less with 
half than with full load. 

Upon each side of this core or iron ring is 
wound a single layer of heavy copper wire. 
The four or five single layer coils carried by 
each half of the core are joined in series and 
the two groups, borne by the two halves of 
the core, are joined in multiple, the whole 
constituting the secondary coil. The termi- 
nals of this secondary coil connect with the 
secondary main line running into houses 
and supplying current for the lamps. Most 
of the converters are wound so as to give a 
secondary current of about 100 volts, but 
may instantly be connected to give 50 volts 
and twice as many amperes as before. They 
are made in sizes that supply each from five 
to 250 sixteen candle-power lamps or more. 

Between the fine iron wire of the core and 
the heavy copper wire of the superposed 
secondary coil insulating pads, one-eighth of 





in inch thick, are placed at the corners of 
the core. Between these insulating corner 
ieces are insulating air spaces. Thus, 

he copper and the iron are separated 
from each other at the corners of the 

ore by their respective coverings and 

the insulating pads, and at all other 
points by their respective coverings and 

pen air spaces, the latter affording 
mple ventilation and facility of ex- 
mination. 

Over each of these single layer parts of 
he secondary coil are bound a few layers of 
maller copper wire to form a corresponding 

part of the primary coil. These correspond- 
ing parts of the secondary and primary coils 
ire separated from each other by insulating | 
ads at the corners and intervening air | 





Fig. 


spaces in the same manner and with the 
same advantages as previously described 
Figure 7). 

Nothing could be more satisfactory than 
the ventilation of these converters. The in- 
sulation resistance is exceedingly high. It 
is impossible so to overload the wire of the 
primary circuit as to force its current into 
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the secondary circuit. In other words, the 
high tension current cannot pass the con- 


verter. The converters are tested at the 
factory with double load and no one has 
ever given out. Yet, to make safety doubly 
sure, overloading is made impossible by the 
use of safety fuses for the primary coils. 





These are extra long, so mounted on slate or 
Porcelain strips that they be removed or re- 


placed with the fingers merely, and without 
touching any metallic part of the converter. 

The converter coils, with safety fuses, etc., 
are placed in wind and weather proof cast 
iron boxes of pleasing design (Figures 8 and 





Fig. 9. 
814), and may be placed wherever most con- 
venient, the governing principle being to do 
as much work as possible with the less ex- 
pensive primary wire, and to shorten the 
more costly secondary main. Thus, the con- 
verter, as the local centre of distribution, is 
brought near the lamps it is to feed, and 


6. 


placed on the nearest line pole or on the wall 
of the building. 

The Brush Company’s converters are now 
made of the following sizes: No. 1, which 
feeds two lamps; No. 2, which feeds five 
lamps ; No. 3, which feeds ten lamps; No. 
4, which feeds 20 lamps; No. 5, which feeds 
30 lamps; No. 6, which feeds 40 lamps; 


8. 


No. 7, which feeds 50 lamps; No. 8, which 
feeds 75 lamps; No. 9, which feeds 100 
lamps; No. 10, which feeds 150 lamps; No. 
11, which feeds 250 lamps. Other sizes can 
be easily made as desired. 

With converters as with dynamos, the 
larger sizes are the most economical. With 
a 100-volt converter fed by a 2,000- 





volt primary current, it is more easy 


and profitable to run a short secondary 
main to supply several consumers than to 
provide a converter for each consumer. 
course, the latter may be done if, for any 
reason, it seems desirable. But the Brush 
Company prefer, when practicable, to 
use large converters supplying several 
consumption circuits. On the other 

Volts 
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Consolidation of Gas and Electric 
Companies. 

It was announced last week that the Wil- 
|mington, N. C., Gas Light Company pur- 
| chased the plant and franchise of the North 
| Carolina Power Company, known as the 
electric light company. A meeting of stock- 


holders of the gas light company was held 
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band, ‘The Brush Electric Company claims 
that even its 98 per cent. of efficiency is ex- 
ceeded in the larger sizes and points out the 


additional important fact that as they are | 


made of heavier wire in both primary and 
secondary coils, they are practically inde- 
structible. There is no longer any need of 
placing a group of converters to feed a 


at which the bargain was confirmed. The 
purchase is in effect a consolidation of the 
two companies, the stockholders in the 
| Power Company being paid for their hold- 
ings with the stock issued by the Gas Light 
Company. It is understood that the works 
| of the electric light company will be re- 
moved to the Gas Company's yard at the 
| foot of Castle street and the plants consoli 
| dated under one management. 





secondary main, or of furnishing a separate 
converter for each consumer. 

Fig. 9 represents the ammeter, a device 
placed in the main or feed circuit, wherever 
it is desirable to measure the strength of the 
current. It is a compensated expansion de- 
vice, (acting on the principle of the lamp 
covered by Mr. Brush’s patent. No. 219, 





Fig. 


209, Sept., 1879). Free from any magnetic 
action, the simple compensating arrange 
ment insures the normal working of the ap- 
paratus at all temperatures. It is equally 
efficient with direct and with alternating 
currents. 

The alternating current apparatus of the 
Brush Electric Company here described is 
based on the patents of Charles F. Brush 
and Gustav Pfannkuche, the latter having 
the supervision of this branch of the Brush 
Electric Company’s business. Large orders 
for this apparatus have already been taken 
and its commercial success is fully assured. 


Underground Roads for Boston? 

In the circular just issued by the West 
| End Street Railway Company relative to 
their contract with the Thomson Heuston 
| Company for the electrical equipment of 
their lines, the following clause occurs: 
‘* The total apparent saving to the company 
| will be very large. and the contract acts as 





815. 

| a guarantee for dividends on the stock which 
l's : . ° 

it is necessary to issue for changing the 
system, and for further expenses in provid- 
ing some new means of transit through the 
crowded parts of the city which the com 
pany is contemplating.”” This last state- 
ment is causing much comment in Boston, 
and speculation is ripe as to what the signifi- 
cance of the ‘‘new means of transit” is. 
Underground railways is suggested as the 
most probable. Electricity is all ready to 
serve the company underground as it now 
is doing on the surface. 
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We would compliment our Bosten con- 
temporary, Modern Light and Heat, upon 
the new cover with which it began its sev- 
enth volume last week. Although its old 
dress has grown familiar to many of the 
electrical fraternity, its new outward garb 
is more befitting its growing usefulness and 
prosperity. 





Electric lights are to be provided for every 
part of the new U. 8S. steamer “ Puritan,” 
not only for internal illumination, but for 
the side lights and the mast-head lights, and 
in addition are lights of several thousand 
candle power are to be provided as a safe- 
guard against night attacks by rams and tor- 
pedo boats. 





Would it not be strange if the discussion 
over execution by electricity should lead to 
the abolishment of capital punishment ? 

Our valued daily contemporary, the New 
York World, remarked, the other day, with 
charming naive that when the electric light 
companies have their wires underground 
they will have more conducting surface at 
their disposal. Yet just how much con- 
ducting surface the wires will have is ‘‘ one 
of those things,” which in the words of 
Dundreary, ‘‘no fellah can find out for 
himself.” 





Dr. Puluj has recently shown some inter- 
esting experiments at Prague with MM. 
Deckert and Homolka’s microphone for 
long-distance telephony. The instrument 
cousists of a round vibrating plate of carbon 
and of a thick carbon plate, into which 
notches are cut; between these two, little 
balls of platinized carbon are placed, which 
serve to conduct the current from one plate 
to the other. The results obtained are said 
to be very good. 





The lighting of the Boulevards of Paris by 
means of underground are wires has been 
successfully accomplished. The severe test 
of time is yet to come, however. The sys- 
tem used is the Thomson-Houston, and the 
lights give the greatest satisfaction. The 
enterprise of the company in successfully 
carrying out this work, where so many 
foreign competitors were in the field, is mcst 
commendable and is another feather in the 
cap of that American push and intelligence 
that stops not at difficulties that at first ap- 
pear insurmountable. We present some 
views of the work by our special artist on 
another page. 





The best lighted thoroughfare in the 
world is, we believe, Unter der Linden, 
Berlin. There are three lines of arc lamps 
on this royalavenue, separated by two rows 
of large, well kept trees. Two of the lines 
of light are located on very handsome poles 
just inside the curb stone, the other sus- 
pended in the middle of the street from simi- 
lar and more costly poles planted just in- 
side the line of the trees. The effect at 
night is very beautiful. No carriages ex- 
cept the royal ones are ever permitted to 
enter the driveway between thetrees. The 
wires are run underground, as before de- 
scribed in the Revrew, and the poles are 
planted about 100 feet apart. 





In view of the statute of this State touch- 
ing execution by electricity, and the alleged 
certainty and instantaneousness of the pro- 
cess as set forth by Harold P. Brown and 
others, it is worth remembering that this 
week a young man in this city sat down ona 
wet sidewalk with the endof a wire, carrying 
an alternating current at a pressure of about 
1.500 volts, firmly grasped in both hands, 
and after sitting thus for several minutes he 
was released with no further injuries than 
severe burns on his hands, and a bad shaking 
upgenerally. Thisdoes not prove that ifthe 
current had been skillfully passed through 
his head it might not have killed him, but it 
is a fair example of about the degree of injury 
a person may expect if he takes hold of a live 
alternating current wire, such as may be now 
found in ordinary service. 





The readers of the ELECTRICAL REVIEW 
are probably not very much afraid of being 
killed by electric light wires for they kncw 
enough to Jet them religiously alone unless 
they are thoroughly acquainted with them, 
yet the following figures are reassuring. 
Where there is one chance of your being 
killed by an electric light wire there are 78.2 
chances of breaking your neck, 34.6 chances 
of being fatally poisoned, the same number 
of chances of being drowned, 30.8 chances of 
beirg smashed up beyond recovery, 24.4 
chances of being burned to death, and nine 
chances of being suffocated. This should 
reassure those who feel their last hair stand 
on end on rainy nights when a sudden flash 


and splutter above them tells the story of 
another tramp wire across a live service line. 
It might be added that the above figures 
apply only to New York City, andin smaller 
cities the damage from other sources than 
electricity would be greater. 





The disinterested daily press has regaled 
its readers this week with a graphic account 
of the affecting scene wlien the distinguished 
pianist, Hans von Bilow, first listened to 
the phonograph. After playing upon a 
piano, from which issued sounds compared 
to the soft and dreamy gurgle of a brook, 
the far-off sighing of the night wind and the 
roar of the cataract, he is described as 
placipg the phonograph tubes to bis ears ; 
now a look of surprise creeps over his 
features, his face becomes ashy pale, he 
staggers back from the machine exclaiming, 
‘** Mein Gott ! Mein Gott! It is bewitched.” 
Recovering from what was almost a faint, 
he begs to be sent home at once, saying that 
his nerves are completely unstrung and he 
must have rest. We-presume the reporter 
intended by this description to convey an 
impression of the rapture of the master 
player. Yet, why so? Although we will 
never cease to wonder,at the marvellous 
fidelity with which this instrument repro- 
duces the human voice when speaking, yet 
we are never without a toueh of disappoint- 
ment when we listen to its reproduction of 
musie, especially that of stringed instru- 
ments. "Who..would forego hearing * Von 
Bilow play for the pleasure-of hearing the 
wax cylinder reproduce his playing ? 











ELECTRIC HEAT. 

During the past few days, says the Rich- 
mond, Va., State, a series of very interesting 
tests have been made in heating a railway 
passenger coach, furnished by the Richmond, 
Fredericksburg, and Potomac Railroad 
Company, at the Byrd street station by 
means of the Burton electric heaters. These 
tests have been conducted by Mr. E W. 
Trafford, electrical engineer and superinten- 
dent of the Virginia Electric Light and 
Power Company, whose command of the 
necessary measuring instruments enabled 
him to get exact figures of the amount of 
current used in the work. 

14 heaters, having a radiating surface of 
70 square feet, were placed in this car, one 
under every other seat, a vacancy on one 
side being filled. by a heater on the opposite 
side. Wires were run from the power sta 
tion on Seventh street into the car through 
one of its front windows, and a switch was 
provided for letting on or cutting off the 
current. The main object of the test was to 
demonstrate that by the use of a powerful 
current for ashort time only a car could be 
heated to the desired temperature by means 
of the Burton electric beaters more quickly 
than by any other known method ; and the 
next was to show tbat this temperature 
could be maintained by the use of a current 
of much less voltage as cheaply as the 
present methods of warming railway cars. 

According to the calculations of Mr. Traf.- 
ford, the expense, represented in the use of 
coal, of heating a car with a strong current 
to a difference of 25 deg. Fahr. above the 
outside temperature, would be at the rate of 
12 cents per hour, or six cents for half 
an hour, the limit of time it is proposed to 
take to warm a cat before it is attached to a 
train. He estimates that the cost of main- 
taining this temperature from a_ small 
dynamo, after thecar had been putin motion, 
would be, for coal consumed, one and one- 
half cents per hour. 

During the progress of these tests a num- 
ber of well known railroad officials visited 
this car, and can bear testimony to the heat- 
ing capacity of the Burton electric heaters; 
and it would seem that it-only remains for 
the Burton Electric Company to push this 
invention into the several positions of. use- 
fulness it is destined, at no distant day, to 
occupy. 

A singular coincidence is shown in the 
fact that the number of the car used in these 
tests—29— should be same as that of the 
electric car on which the heaters were satis- 
factorily tested more than a year ago. 





The Saratoga Gas and Electric Light 
Company are rearranging the system of 
electric lights in the lawn of the Grand 
Union Hotel. Hereafter there will be 13 
lights attached to poles and not to the trees 
and buildings as before. The company is 
also setting up the colored focus lights used 
to illuminate the fountain. 





THE 1889 AMERICAN ELECTRICAL 
DIRECTORY. 


The efforts of the editor and publishers of 
the American Electrical Directory, for 1889. 
to have it surpass anything yet issued in this 
line, have been crowned with signal success, 
and the copy of this year’s issue which has 
just reached this office, is far ahead of its 
predecessors in completeness, in breadth of 
scope, and in general arrangement, and re- 
flects credit upon Mr. J. E. Talbot for his 
work in editing and supervising the pro- 
duction. The book is as usual published by 
the Star Iron and Power Company, of Fort 
Wayne, Ind., and in the thousand pages en- 
closed this year between its covers, contains 
the complete proceedings of the National 
Electric Light Association, at both the New 
York and Chicago conventions ; lists of thx 
isolated arc and incandescent plants in the 
United States, with systems and capacities, 
arranged by States ; the Philadelphia Sche 
dule for Public Lighting; a chapter on 
‘Prices of Gus in Various Cities,” and re- 
ports of Electric Light Companies in every 
State and Territory, and also in the British 
possessions. In addition are given lists of 
electric light companies ; reports of and lists 
of electric railway companies ; the rules of 
the New England Insurance Exchange, of 
tbe New York Board of Fire Underwriters, 
and of the New York Board of Electrical 
Control ; chapters on the manufacturing and 
construction companies, and _ electrical 
supply companies, together with valuable 
formulas and tables. Special care has becn 
taken with the present edition, and the 
errors which must naturally creep into a 
work of such magnitude, have been reduced 
toaminimum. As in years past, this direc- 
tory will be a necessity on the desks of 
all engaged in electrical work, with ‘the 
difference that its completeness and enlarge- 
ment will make it more useful than ever. 

The American Electrical Directory, 1889, 
published by the Star Iron Tower Company, 
Fort Wayne, Ind. 





A NEW ENGINE ROOM TELEGRAPH. 

Our contemporary, Industries, of London 
says that the working of all engine room 
telegraphs at present in use, is based upon 
the assumption that. any order sent down 
from the bridge. and recoided on the dial, is 
correctly carried out by the officer in charge 
of theengines. and as a general rule this is 
the case. As long as tbe indicating dial in 
the engine room faithfully records the order 
sent down by the navigating officer, and as 
long as the engineer correctly reads this 
order, and carries it out, no failure or acci- 
dent need be apprehended ; but it bas hap- 
pened on several occasions that although the 
order was correctly indicated on the engine 
room dial, the engineer in charge did not 
immediately obey it, or made a mistake in 
carrying it out. The “‘ electric tell tale tele- 
graph” invented by Mr. H. B. Sherlock, 
superintending engineer of the Eastern Tele- 
graph Company, and Captain Pattison, of 
the same company, is intended to make the 
occurrence of such personal errors on the 
part of the engineer in charge impossible. 
The instrument is so arranged that in the 
event of the engineer misreading the indica- 
tor on the ordinary telegraph dial, or delay- 
ing to carry out the order corveyed by it, 
an clectric alarm bell is set ringing, and 
continues to ring until the mistake has been 
rectified. This is effected by means of a 
contact plate, the movement of which is 
controlled by that of the reversing lever. 
The contact plate bas a hole in its centre, 
into which projects an insulated pin, fixed 
ona plate which is moved synchronously 
with and by the pointer on the indicating 
dial. When an order is signalled by the 
officer on the bridge, and recorded on the 
dial in the engine room, this plate is moved 
simultanecusly with the pointer ; and if the 
order is correctly carried out. the other plate 
is moved simultaneously with the reversing 
lever, and the pin on the first plate remains 
insulated. Should, however, the reversing 
lever be moved in the opposite direction, 
then the plate connected with it will also le 
moved in the opposite direction to that in 
which the contact pin is moved by the in- 
dicator, and in this case the pin closes an 
electric circuit and causes a bell to ring, 
until by the correct movement of the indicat- 
ing lever, and the plate connected with it, 
the pin is caused to drop into its insulated 
position, thus interrupting the bell circuit. 
The instrumert forms thus an efficient check 
upon the engineer in charge of the engines, 
causing him to carry out orders received 
from the bridge quickly and correctly. This 
tell-tale telegraph bas been in successful use 
for some time by the Eastern Telegraph 
Company, London, 
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RLECTRICAL NEWS. 


Chicago and Other Points. 





Boston, 





OUR CHICAGO LETTER. 

Rapid Growth.—Chicago, one week ago, 
was a town of about 880,000, with an area 
limited to 43.50 square miles. To-day it is 
a city of about 1,100,000 inhabitants, and 
possesses 174.50 square miles of territory. 
he electric light- inspector will now have 
Hivde Park, Lake, Lake View, Jefferson and 
Cicero, a total of 131.00 square miles to ride, 
walk or swim over, in pursuit of bad joints, 
poor insulation, and electrical cussedness 
venerally in addition to what he had before. 

Lighting Chicago.—Professor Barrett, who 
has recently pretty throughly inspected the 
principal Eastern cities in company with 
Chief Swenie of the fire department, tells 
me that during the coming season four new 
electric light plants will be erected by the 
city. One, just south of the Exposition 
building ov the Lake front, on an L shaped 
lot of 180 x 240 feet. One at Wood and 
Augusta streets, on a 125 x 140 feet lot. 
One at Sedgwick and Chicago avenue, on a 
lot 180 x 180 feet, and one on Congress, at 
the corner of Aberdeen, on a lot 130 x 100 
feet. This last one will be the permanent 
home of the present plant, which is incon- 
veniently placed in its present quarters, and 
tsroom is needed by the fire department. 
Specifications for the engines, boilers, etc., 
ire all ready, and the contract for 500 to 700 
combination fire alarm and arc street lamp 
posts of a new and much improved pattern 
has been let, In reply to the question when 
will the electric light system be decided, the 
Professor says that he proposes putting up 
the houses first, and then, when he can see 
how many lights he is enabled to buy, the 
rest of the matter will be settled—but he 
ioesn’t want to buy birds before he has 
cages for them. It is expected that about 
500 lamps will be distributed among the four 
plants above, in addition to what are now 
being run from the Jefferson street plant, 
which will give the city about 850 in all. 

The Gnats.—These pestiferous long billed 
things so thoroughly annoying to people of 
tender consciences that they can’t effectually 
speak their minds, have been dancing like 
tire flies around the electric lamps for some 
nights, and now the long-tailed gansy-winged 
soft bodied sand fly, who can only be re- 
moved by most careful treatment, has com- 
menced his raid on decent cleanly bodied 
people. When the season is at its height, as 
it will be in a very short time now, the news- 
boys will make sliding places on Wabash, 
Stateand Michigan, under the lights. They 
are like the leaves of the forest in number, 
and fill in the globe of a burning lamp from 
two to five inches, and drift into blind spots 
and doer ways likesnow. The arc amp isan 
excellent bug trap. 

Wires.—I tumbled in on brother Smith, of 
the Ansonia Brass and Copper Company, at 
133 Wabash avenue,and really felt sympathy 
for him. He complains that business is 
rushing him so as to make things personally 
uncomfortable, and while he tries to loo 
cheerful over the status of things, he is al- 
most willing to acknowledge that he does 
not quite like to be driven so hard, especially 
in this hot weather. 

The Mather Company.—J. H. Reid, Western 
agent of the Mather, reports business brisk 
and prospects good. Recent plants sold by 
Mr. Reid are Michigan Soldiers’ Home, oné 
100-dynamo and 600 lamps; the Kittredg 
Building, Denver, Col., one 600-dynamo and 
700 lamps ; Imperial Rolling Mill, Duluth, 
200 lights ; Denver Republican, 300; Denver 
Tramway Company, 250; and a large hard- 
ware establishment at Denver, 150. 

Peoria.—The Merchants’ Light and Power 
Company of Peoria will furnish light and 
motive power for public and private use, 
and has just been incorporated by R. T. 
Singer, K. C. Pardell, John Birks and others, 
with a capital of $75,000. 

Good-bye to Mr. Leonard.—A few of the 
more. particular friends of Mr.: Leonard, 
hearing that he was about to leave Chicago, 
gathered at the Electric Club rooms on the 
night of the 2d and gave him a farewell 
banquet, The occasion was a very enjoy- 
able one, and will be long remembered by 
all participants. _ While every one here who 
had the pleasure of his acquaintance regrets 
that he will be with us no longer, not one is 
there who does not rejoice at the merited 
promotion he has received. 

Mr. A. H. Brown, one of the firm of the 
Leonard & Izard corporation, and who has 
been for the past year or so in Milwaukee, 
has returned to Chicago, and will remain. 
Mr. Andrews, it is more than probable, will 
also come back to us from Minneapolis. 
Mr. Andrews is also one of the same com- 
pany. 

The Ticker Muddle.—The Chicago Board 
of Trade is ina dilemma. It is one of those 
Calvanistic tangles where, whatever it does, 
the damn follows. By an unanimous con- 
struction of recent decisions of the Supreme 
Court of Illinois, Judges Collins, Hortdn 
and Tuley on Friday placed the board in a 
position where it must either abolish alto- 





gether its department of official quotations, 
or it must throw the department open to the 
public at large. 

The matter in crystalized form is this: 
Bucket shops got hold of the reports and 
injured the regulars. They were conse- 
quently cutoff. The court held that custom 
had made these reports in a certain sense 
public property. The question then turned 
on what is the public, and the public was 
held by the board to be its regular corres- 
pondents—a sort of. convenient interpreta- 
tion of the law, which did not suit the 
fellows outside the wall. Thencame injunc- 
tions, followed, of course, by attempts to 
dissolve, and after a series of that form of 
flank movements and direct charges, the 
whole has resolved itself into a condition 
where one of three things has to be done, 
‘* Fish, cut bait, or go overboard.” 

Dust Fire.—Don’t let the people forget 
that a spark may ignite a large fire through 
a dust explosion. The latest of that form of 
conflagration was in Milwaukee, which 
resulted in the total destruction of Falk, 
Jung & Company’s brewery, one of the 
largest in the country. The moral of which 
is that fuse boxes must not be placed in 
such buildings where the blowing out of the 
safety device may communicate the flash to 
the dust; and although that was not the 
cause in this particular case, don’t forget 
that it will do it, if it has a chance. 

Chicago, July 6, 1889. ©: ©. Ht. 





OUR BOSTON LETTER. 

The Simplex Anti-Induction Wire. — In 
your issue of July 6th, an article is quoted 
from the Cambridge Tribune concerning a 
uew wire which was then stated to over- 
come the induction difficulties now of so 
common occurrence where telephone and 
electric light wires are in proximity. All 
the statements then quoted are true, and 
even more may be said concerning it. In 
choosing a location for the test of the wire, 
the very worst possible conditions were 
chosen, the telephone wire running out from 
the Cambridge electric light station, and 
being entirely surrounded with electric light 
wires and the electric railway feeders, and 


11 times crosses just above the bare trolley 


wires of the railway, and with all these ex- 
tremely bad conditions, in fact the worst 
possible, no difficulty whatever is experi- 
en-ed in using the telephone instruments. 
The inventor of the new wire is Mr. Henry 
Campbell, the inventor of the well-known 
simplex wire, and like its predecessor, Mr. 
Campbell turns this wire over to the Sim- 
plex Company. 

New Thomson- Houston Motor Offices.— 
The Thomson-Houston Motor Company, re- 
cently organized to carry on the stationary 
motor business, which had outgrown its 
previous position as a department of. the 
Thomson-Houston Electric-Company moved 
into new quarters.on the first floor of the 
Hathaway Building, 620 Atlantic avenue, 
last week. Very pleasant sunny offices had 
been fitted up, and the new company starts 
in with all the advantages of commodious 
quarters. Mr.-Hollen C. Spaulding is gen- 
eral manager of the new company, and is an 
example of a young man in a responsible 
position, such as is afforded in prebably no 
other line of business. Mr. Spaulding’s ad- 
vancemént has been as deservéd.as rapid, 
and his talents and business qualifications 
have been recognized and rewarded by the 


company in-a way calculated to-spur on any . 


young man in the business to put. forth his 

st efforts, with the thought that honest 
endeavor will receive its reward. Under 
Mr. Spaulding’s management the success of 
the company is assured, and he is drawing 
around him a force of active young men 
who are bound to push the business in all 
parts of the country. 

The Westinghouse Company Active in New 
England.— Within the last few days the 
Westinghouse Company, through their New 
England office, have sold plants as follows: 
A 25-light Waterhouse arc machine to W. 
K. Dana, Portland, Me.; these lights are 
extended around the city on a 25-mile air- 
cuit, with the central station at Sacarappa ; 
Keith Paper Company, Turner’s Falls, 
Mass., 100 incandescent light plant and a 
Westinghouse engine; Ocean Side House, 
Magnolia, 75-light plant and Westinghouse 
engine; Fitchburgh R. R. car shops, at 
Fitchburgh, Mass., 200-light plant ; at Bidde- 
ford, Me., for Joseph Wescott & Son, 400- 
light direct current plant; and a central 
station plant for Bridgewater, Conn. 

Boston, July 9th. T. Wee 


Sad PPE Rt RS ower es 
The Street Railway at Newport. 
The work will proceed as rapidly as pos- 
sible. Iron poles will be set the entire dis- 
tance to the Middletown line, and to those 
on one side of the street an extension will be 
added, so that the fire alarm and other wires 


may be placed thereon, if those interested 
arrange to do so, thus relieving the street of 
many large poles and the numberless 
cross-wires. The city authorities have or- 
dered the company to use the iron poles 
entirely, to the exclusion of the wooden, 





Meeting of Electric Railway Men. 


In accordance witha call issued by Dr. W. 
L. Allen a most interesting meeting of rep- 
resentatives of electric roads was held re- 
cently in Davenport, Ia., and a State organi- 
zation was perfected and the following officers 
elected: President, Thomas J. Evans, 
Supt. Omaha & Council Bluffs Bridge Elec- 
tric railway ; vice-president, H. E. Teachout, 
Des Moines ; secretary, W. L. Allen ; treas- 
urer, W. R. Moore. 

There were present at this meeting repre- 
sentatives from Union Street Railway Co., 
Sterling, Ill., Sprague system; Lafayette 
Street Railway Co., Lafayette, Ind., Sprague; 
Davenport Central Railway Co., Davenport, 
Iowa, Sprague; Stillwater Street Railway 
Co., Stillwater, Minn., Sprague; Omaha & 
Council Bluffs Bridge Railway, Thomson- 
Houston; Ottawa Electric Street Railway, 
Ottawa, Ill., Thomson—Houston; Des 
Moines Broad Gauge Street Railway, Thom- 
son-Houston; Seattle Street Railway, 
Seattle, Washington, 'Thomson-Houston, 
and the Moline Central Street Railway Co., 
which has decided to use electricity. 

The next regular meeting will be held in 
Des Moines, January 29, 1890, and an ad- 
journed meeting will be held in Minneapolis, 
Oct. 13 and 14. 

or 
Electric Lighting in England. 

We are far behind our American friends 
in the matter of electric illumination, 
admits a London daily, but it is to be 
hoped that our dilatoriness will at least 
enable us to benefit by the experience 
of others. But there are at last signs that 
the question is being taken up in this country 
in earnest. The London Electric Supply 
Corporation are establishing immense works 
at Deptford, near Greenwich, from which 
place the current is to be carried by cable to 
the metropolis. 

To show the vast scale upon which these 
works are projected we may mention that 





they will contain the largest dynamo-ma- 


chines in the world. An ingot of steel 
weighing 75 tons, the biggest ever cast in 
Scotland, has just been produced by Messrs. 
Beardmore, of Glasgow. Out of this vast 
mass of metal is to be turned a shaft for 
one of these machines. This shaft is one of 
three, and will be 26 feet long and three 
feet in diameter, with a 12 inch hole through 
its centre. When thus finished it will weigh 
23 tons. 
oo 
Electrical Search Lights. 

- The value of the search light cannot be 
estimated, as scouting parties, torpédo boats 
or swift steam launches can be detected a 
mile away on the darkest night. As a mo- 
tive power for small machines it is invalu- 
able, and on the ‘‘ Chieago” and other war 


-vessels, will be brought into play for train- 


ing the huge guns of the main battery. It 
is used also for discharging the rifled ord- 
hance, and the entire system is under the 
absolute control of the commander from his 
position in the fighting tower. He requires 
no uncertain assistants to place him in com- 
munication with the various departments 
of the complex machine. Electrical de- 
vices perform all the duties, transmit the 
orders and control the movement with far 
greater accuracy and safety than would be 
possible by the old methods. 
—_ ao ____ 
The Eddy Electric Manufacturing 
Company. 

The above company has made the Holtzer- 
Cabot Electric Company, 111 Arch street, 
its Boston agents,and the Chicago agency 
of the company has been taken by the Cen- 
tral Electric Company of that city. The 
Albany agent of the Eddy company, Mr. 
W. K. Harcourt, has recently installed a ten 
horse power motor for Babcock, Shannon & 
Co.; a four horse power for Burdick & Tay- 
lor ; a 15 horse power for the Riggs Print- 
ing and Publishing Company ; a two horse 
power and a seven anda half horse power 
for the Edison Illuminating Company, and 
a one quarter horse power for the D. & H. 
C. Company. 


Out in Nevada electricity runs the very 
deep mines, and has increased production 
25 per cent. The men who work 8,100 
feet deep live about two years, notwith- 
standing the fact that they work only two 
hours per day.” They get more pay than the 
eight-hour men. They work 15 minutes 
and rest 45. 





PERSONAL, 

Mr. H. M. Byllesby, general manager of 
the Westinghouse Electric Company, re 
turned last week on the ‘‘ City of Paris” 
from a two month’s trip in Europe. 

Mr. Lewis H. Rogers, formerly with the 
Electrical Accumulator Company, New 
York, has accepted the position of represen- 
tative of the Brush Electric Company at 
Boston, Mass., and wil! stir up electric light 
matters in New England in a lively manner. 


Mr. H. L. Storke, the eminent and popular 
telephone man, is recovering his health, 
after a very severe illness. Two weeks 
more in the Adirondacks, where he is now 
sojourning, it is predicted will fully restore 
him to his usual good health and genial 
old time self. 


Captain Willard L. Candee, of the Oko- 
nite Company, returned to New York on the 
“City of Paris,” having enjoyed a visit of 
two months in London and on the Conti- 
nent of Europe, combining business with 
pleasure in such a manner as to notably in- 
crease his avoirdupois. 


Mr. W. D. Sargent, who so ably repre- 
sents the American Bell Telephone Com- 
pany at the Paris Exposition, is expected to 
pay a visit to this country about August 1. 
Mr. Sargent’s many friends will be glad to 
hear that he has greatly improved in health 
since his arrival in Paris. 


Mr. Fostor Coates, the well known man- 
aging editor of our esteemed afternoon daily, 
the Mail and Express, returned on the ‘* City 
of Paris,” carrying on his face nut-brown 
color that told of coach rides, fishing excur- 
sions and ocean travel. His complexion 
will be the envy of every journalist of this 
great city. 





——_® @e 
Automatic Telegraphy. 

Zort P. Hotchkiss, an old time telegrapher, 
who received the Associated Press reports 
for this paper over twenty years ago, says 
the Indianapolis Sentinel in a recent issue, 
gave a public test of his recently invented 
automatic Morse telegraph machine at the 
Union depot office of the Western Union 
Company. 

A Morse operator sent to the machine the 
same as he would have done to an expert 
operator, and the usual Morse characters 
instead of being embossed, as in the old 
Morse register system, were cut through a 
a narrow strip of paper and this was then 
run through the transmitter of the Hotch- 
kiss machine and was reproduced at more 
than double the original speed. 

The Automatic Telegraph Improvement 
Company has been incorporated at Chicago, 
with a capital stock of $100,000. It controls 
the inventions of Mr. Hotchkiss in this line. 

——_-0 @ o—_—" 


It Was The “ Domino.” 

‘There will be no more trouble with the 
electric lights at Coney Island,” said Special 
Policeman George Honeyman. 

‘*Ts that so?” 

**Yes. They browght on an electrician 
from Boston. He was a dandy, and soon 
fixed up things, I tell you.” 

‘* What was the matter with the lights?” 

‘*Oh, something the matter with the ma- 
chinery. I believe they lost the domino.” 


The Lights o’ London, 

The prospect of securing the electric light 
much more extensively in London is re- 
ceived with much gratification over there. 
Judy, the London serio-comic journal, 
breaks into the following quite English 
exuberance : 


Electric light will soon become 
Our light—with joy we write of it! 
The gas shareholder looks —_ glum ; 
You see he can't make light of it ! 


7>o" 








* * An electric street car line, for South 
Nashville, Tenn., is a fixed thing of the im- 
mediate future. 


* * “Farewell, Old Horse,” is the way 
the Cincinnati 7imes-Star heads an editorial 
on the benefits of electric cars in that city. 


** The Augusta, Ga., and Summerville 
Railroad is to be operated by electric power 
as soonas authority can be obtained from 
the Legislature to use electricity. 
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,*, A new telephone line has been built 
from Kansas City to Excelsior Springs, Mo. 


«*, Mr.C. A. Atkins, formerly manager of 
the telephone exchange, at Beatrice, Neb., 
has gone to Omaha, and will assume charge 
of the local office in a few days. 


yx", The New England Telephone and 
Telegraph Company are setting their poles, 
preparatory to extending their line from 
Tenant’s Harbor to Washburn Marine Rail- 
way Company’s works, Port Clyde, Me. 


x» Judge Wallace last week decided anew 
that Alexander Graham Bell was the inven- 
tor of the telephone, and an opinion was 
given in favor of the American Bell Tele- 
phone Company in its suit against the Long 
Telephone Company. 


x", Mr. W. M. Pease, Pittsburg, general 
superintendent of construction of the C. D. 
& P. Telephone Company, has been over- 
hauling the switch boards, running cables 
in place of individual lines, and generally 
renewing central office lines. 


y*, The Wisconsin Telephone Company 
has published a new directory of subscrib. 
ers. The volume, which is printed without 
advertisements, is very neat and compact, 
and shows a decided improvement over its 
predecessors. It appears that the company 
has 2,000 subscribers in Milwaukee, and 
affords telephone connection, altogether, 
with 15,000 subscribers. 


,*, Common return wires will be intro- 
duced immediately in the Akron, O., tele- 
phone system and everything done toremedy 
the defective service there complained of. 
F. G. Beach, general superintendent ; J. E. 
Zeublin, assistant superintendent, and A. 
A. Thomas, Esq., general counsel of tie 
Central Union Telephone Company, have 
been in the city with this object in view. 


x*, The Brattleboro, Vt., telephone ex- 
change is constructing a new line between 
Wilmington and Jacksonville. The New 
England Telephone Company is putting up 
a new line between Brattleboro and East 
Putney, along the railroad, which is to take 
the place of the old line on the highway. 
The new poles are also to be used for the 
long distance line, which is now as far north 
as Greenfield. 


x*, In the Indiana courts, the case of 
the Rushville Gas Company, vs. the City of 
Rushville, the Edison United Manufacturing 
Company and the Buckeye Engine Com- 
pany, a case in which the gas company 
sought to restrain the city from running an 
electric lighting plant, Judge Samuel A. 
Bonner decided in favor of the city and other 
defendants. The case will be appealed by 
the attorneys for the plaintiff. 


«*, The work of digging holes and haul- 
ing poles for the telephone line to be run 
from West Point, Va., to Walkerton, in 
King and Queen, has begun. This line will 
be built by the West Point Telephone Com- 
pany. This company will ultimately ex- 
tend its lines in various directions. Rich- 
mond is the objective point of the present 
line. Itis expected that Walkerton will be 
reached before the first of August. 


y*, The Louisville (Ky.) committee to 
whom was referred the question of the feasi- 
bility and practicability of removing the tele- 
phone, telegraph andelectric light wires from 
certain portions of the streets of the city, 
have reported that they believe that the time 
has not arrived to take definite action in that 
city: looking to compulsory steps toward 
placing wires underground, and that it will 
be for the interest of the city to defer any 
action for the present. 





Extension of Telephone Lines. 

The Missouri and Kansas Telephone Com- 
papy, operating exchanges at Kansas City, 
Holden, Warrensburg and Sedalia has com- 
pleted connection between Sedalia, Mo., 
and Knobnoster, 20 miles west. The coni- 
pany has aline between Warrensburg and 
Kansas City, and the nine-mile gap between 
Knobnoster and Warrensburg will be com- 
pleted and ready for business August 1, 
completing the line between Sedalia and 
Kansas City, 95 miles. At Warrensburg 
connection is made with Pertle Springs, and 
a line to Sweet Springs to tap the main wire 
either at Sedalia or Lamonte will be built in 
the next 30 days. It is the intention of the 
company to erect a telephone line to St. 


Louis. 
——_ se — 


Government Interference with the For- 
eign Telephone Companies. 

It seems that just at the time when the 
relations between the telephone companies 
and the government are exciting attention in 
Sugland, the same question has become the 
subject of controversy in Paris. In this case 
the facts may be briefly given as follows: 
In 1879 the French government granted a 


The New Cable Between the Balearic 
Islands and Spain. 

Our contemporary, the London Electrical 
Review, has the following interesting report 
of a telegraph cable destined toconnect Port 
Roig, Island of Ibiza, Baleric group, with 
the port of Javea on the Spanish mainland. 

The laying of this, the second cable, be- 
tween these points became, in order to ensure 
telegraphic communication, a question of 
necessity, since the first cable, laid in 1871, 
is in a most unsatisfactory condition, inter- 
course by means of it being carried on under 
some difficulty. 

The contract for the new cable was offered 
to public tender, on June 27th, 1888, and it 
appears that Messrs. Pirelli and Company, 
of Milan and Spezzia, succeeded in obtaining 
it. 

The general conditions of contract stipu- 
lated that the cable should be made and laid 
within two months after signature of con- 
tract ; that one-half of the amount due to the 
contractor should be paid him on the accept- 
ance of the cable after submersion, and the 
other half, together with the caution money 
originally deposited, should be handed to 
him at the end of. six months, supposing the 
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concession conferring the right of working 
telephone exchanges in France to La Société 
Générale des Telephones for a period of five 
years. In September, 1884, this concession 
was renewed for a further period of five 
years. In return for the privileges granted, 
the company agreed to pay the state 10 per 
cent of the gross receipts, and a like sum to 
the municipality of Paris for the right of 
running their cables in the city sewers. 
The concession not only afforded no monop- 
oly to the company, but empowered the 
state to determine the agreement at any time 
by purchasing the whole undertaking for a 
sum to be fixed by experts. The company 
has, up to now, expended 14 millions of 
francs, and has paid an average dividend 
of 414 per cent. to the shareholders. It is 
now proposed that the government should 
acquire and complete the existing telephone 
systems for a sum not exceeding 10 millions 
of francs. Considerable dissatisfaction is 
naturally expressed that a suggestion of an 
openly confiscatory character should have 


been made; but perhaps the blame chiefly 
rests with those who originally entered into 
such an extraordinary arrangement. How- 
ever harsh the action of the government may 
appear, it would seem to be quite within the 
terms of the agreement. 


cable to have worked without interruption 
during that period. If during these six 
months of guarantee an interruption of com- 
munications should last more than two 
months, then the second half of the payment 
and the caution money would be forfeited. 

The authors of the report would draw at- 
tention to the arrangement existing between 
Messrs. Pirelli and the Italian Government, 
more particularly with regard to the co-oper. 
ation in the maintenance of a repairing ship, 
and they snggest that some similar scheme 
should be entertained by the Spanish Gov- 
ernment, so as to avoid the necessity of alien 
assistance, and of the great expense thereby 
incurred in operations connected with the 
extension, maintenance, and repair of the 
Spanish submarine telegraph system. 

Our readers are, no doubt, aware that the 
more important of the works, owned by 
Messrs. Pirelli are situated in Milan, and 
here are placed all their core-covering ma- 
chines. In order to sheath this coreit has to 
be conveyed by train to Spiezza, a distance of 
about 150 miles, near to which place the firm 
has constructed a branch establishment, de- 
voted solely to the sheathing of sub-marine 
cables. In these works there are three ma- 
chines, one for sheathing shore end types, the 








second for intermediate types, and the 
third for deep-sea types. The factory is con- 
veniently situated for shipping cable. 

We understand that the core-covering ma- 
chines, as well as the sheathing machines, 
are similar to those used by Messrs. Henley 
for the manufacture of the 1871 Ibiza-Javea 
cable. 

The ‘‘Citta di Milano,” a cable ship built in 
England forthe Messrs. Pirelli, was construc. 
ted on the lines of the Eastern Submarine 
Telegraph Company’s Electra. She is 230 
feet in length, 33 feet beam, and 29 feet 
depth of hold. Her engines are of 1,300 
h.p., and she steams between 10 and 11 
knots. She carries three cable tanks, two 
forward and one aft. Her paving-out 
and picking-up gear is placed between decks 
forward, and consists of a double drum, one 
on each side of the engines, and brake gear. 

The earlier efforts of the commission do 
not appear to have resulted very satisfac- 
torily, for on their arrival at Milan the 
Spanish eugineers found that not only had 
all the core been manufactured, but that it 
had been sent to Spezzia to be sheathed. 

The commission, after a few days’ delay 
at Milan, for the purpose of testing various 
materials submitted to them (for they were 
evidently determined that the reproach at- 
tached to the doings of the Duke of York 
and his army should not be applicable to 
them), proceeded to Spezzia, where again 
misfortune attended their efforts to be pre 
sent during the manufacture, for they dis- 
covered that the whole of the cable, except 
ing about three miles, had been sheathed. 

The cable was tested at the temperature 
of the cable tanks, and the results reduced 
to a temperature of 75° Far., gave: 


Average N. M. 
Conductor resistance at 75°F ...11.39 ohms. 
SII int oes 6-440 sencnie 406. megs. 
Inductive capacity............ 0.299 mefds. 


The conductor was formed of seven cop- 
per wires stranded, weighing 106.7 Ibs. per 
N.M., and having a diameter of 0.087 inches. 
The dielectric was composed of three coats 
of gutta-percha, weighing 139.7 lbs. per 
N.M.; the total weight of core being 246.4 
lbs. per N.M., with a diameter of 0.276 
inches. 

Tne following details will give some idea 
as to the construction of the cable: 

The ‘‘ Citta di Milano” left Spezzia on 
the 11th of September, and anchored off 
Javea on the evening of the 13th. Here the 
Spanish man-of-war, the ‘‘ Legazpi,” should 
have joined the expedition, but (Cosas de 
Espana) instructions were given her too late 
to enable her to be present during the 
laying. 

On the morning of the 14th the shore end 
was landed at Javea, and on the same day 
the intermediate cable was laid and buoyed 
in 268 fathoms. On the morning of the 15th 
the ship arrived at Port Roig, Ibiza, where 
the shore end was landed, and, as the cable 
hut was situated on the top of a high cliff, a 
piece of light armoured cable was put in 
between the shore end on the beach and the 
hut. That evening paying out towards 
Javea was commenced, and at noon on the 
16th the final splice was completed, and the 
bight successfully slipped. 

uring the night the course steered could 
not have been a very good one, as, when 
the buoy was reached, it was found that a 
total of 60.1 N.M. had been laid instead of 
the 55.6 N.M. which had been calculated as 
the maximum quantity required, and for 
which only the Spanish Government would 
pay. 

The lengths of various types laid were : 


ee oe rene = 6.0N.M. 

IIIs 64.0-005:9'0 500006 ama. * 

PM avis cccss-sseupesws = 6 * 
SNE. caabucesens 60.1 N.M. 


The final tests were taken on the 16th of 
September with the following results : 


Conductor resistance per N.M. = 11.02 ohms. 
Calculated temperature........ = 59° Fhr. 
Dielectric resistance per N.M. = 1,876 m ms. 
Inductive capacity per N.M.... = 0.30 mefds. 


No stipulation was made in the contract 
as to a correction, for temperature and pres- 
sure, being applied to the observed dielectric 
resistance of the cable after submersion ; an 
observed resistance of not less than 1,000 
megohms per N.M. being all that was 
required. 

The report is accompanied by charts and 
by a profile of the bottom, as also by a 
longitudinal section of the ‘‘Citta de Milano.” 

The deepest water in which the cable was 
laid appears to have been 470fathoms. The 
bottom, along the whole route followed by 
the cable, seems of a very favorable nature, 
being sand and mud, except at the Ibiza end, 
where some quantity of rocky ground is 
met with. 
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Electric Lighting of the Paris 
Boulevards. 


The problem of lighting the Grand Bou- 
levard, Paris, which has proven an exceed- 
ingly difficult one, appears to have been 
solved by an American company at last. 
The present system, the Thomson-Houston, 
when put in was regarded simply as an 
experiment but has proven a success. Five 
or six stations are already established, and 
the Boulevard Montmartre, the Boulevard 
des Italiens and the Boulevard de Capucines 
are all lighted with the Thomson-Houston 
system. The station at 5 Boulevard de 
Capucines is a snug little affair in the base- 
ment and partially under the street. In it 
are four Thomson-Houston dynamos, driven 
by Davey Paxman engines. Forty-four 
lights of 2,000 candle-power each are being 
run on a circuit, 50 volis to the lamp, giv- 
ing a total of 2,200 volts. 

Something entirely new and interesting is 
the cable which is used. The illustration 
shows a man-hole with cable and insulators, 
aud the cable is shown in greater detail by 
itself. It is made up of seven copper wires, 





Pullman’s Electric Railway. 


The village of Pullman is soon to have an 
electric street railway five miles in extent. 
The roadbed is now completed, the rails are 
all laid, and it will be but a short time 
before the power is put in and the road 
furnished with rolling stock. The roadbed 
is one of the neatest jobs of the kind ever 
done, a cut having been made directly 
through the handsome parks of the village, 
leaving them in perfect condition without a 
blemish. The bed is as solid as iron and 
concrete can make it. The rails are a 
modified form of T rail, weighing 54 pounds 
to the yard ; they rest on cast-iron chairs 
five feet apart upon a solid concrete founda- 
tion. The main reason for the construction 
of the road is said to be to have a line 
whereon to exhibit the various systems of 
electric propulsion, for this line is not to be 
confined to one system. In fact all systems 
that up to the present time have been proved 
a success will be seen in operation there. 
So, after all, it is but one more of the great 
enterprises Mr. Pullman has entered into to 
increase and facilitate business. 
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Our Telegraph System. 

Professor Richard T. Ely thus describes 
some experiences with the telegraph sys- 
tem of the United Statesin the North Ameri- 
can Review for July. ‘‘ A few years ago I 
wanted to senda telegram of importance 
from Richmond, Va., early on Monday 
morning, but the telegraph office was locked 
about 7 o’clock in the morning. This could 
have happened, I believe, in no city of 75,- 
000 inhabitants in western Europe. Dur- 
ing the summer of 1887 I sent a telegram 
from Baltimore to Fredonia, in New York 
State (about 40 miles from Buffalo), on Sat- 
urday ; on Sunday I sent a second—both of 
great importance—and on Sunday, receiving 
no answer to either, started for Fredonia, 
to arrive on the same day on which the tele- 
grams came, namely, Monday. That could 
scarcely have happened in any country in 
western Europe.” 


..-- The Postal Telegraph Cable Com- 
pany have erected poles along the line of the 
Rome and Decatur Railroad from Rome, 








Ga., to Attalia. 
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having an aggregate diameter of 15 mille- 
meters, and surrounded by a rubber tube 
composed of seven different grades of rub- 
ber. This is enclosed ina lead tube one- 
eighth of an inch thick, and the whole is 
bound with hemp and painted with bitumen, 
making the whole waterproof. 

The cut shows the cable full size. The 
lamps and supports are of handsome de- 
sign and are placed along the middle of the 
street at short intervals. 


A Permanent Magnet Ore Separator. 

A new form of magnetic ore separator is 
now upon exhibition at 131 William street, 
New York It is adapted to the separation. 
of iror from any non-magnetic substances, 
and is well adapted for separating auriferous 
sand containing iron, or separating iron 
from pedal furnace slag. The points of dif- 
ference between this separator and others 
already put before the public, lie in the fact 
that the magnets of this apparatus are per- 
manent, so that the system requires no dyn- 
amo or power of any kind. Long 
iron bases, their front surfaces rounded 
somewhat, form the permanent mag- 
nets. There are eight tiers of these, 
one above the other, and each tier is made 
up of three rows of iron, the lower rows re- 
ceding from the piston occupied by the 
upper rows. The ore, ina finely ground 
state, is allowed to drop before the upper 
tier of magnets, whose power is strong 
enough to draw the iron particles toward it, 
the sand dropping straight to a receptacle 
below. 

The iron and any foreign substance is thus 
passed before the second tier, which carries 
the separation still further, and so on until 
finally the iron is entirely free from any 
foreign substance and deposited by itself at 
the bottom. The capacity of the machine 
may be increased almost without limit as 
the magnets may be extended in breadth as 
much as desired. No skilled labor is re- 
quired, and the machine may be set up any- 
where without regard to power. In actual 
operation at the office of the Carter Magnetic 
Ore Separator Company, who own the pat- 
ents, the separator does good work, showing 
heads about pure and tails comparatively 
free from iron. . 

ee @ 

-.«» The Mutual Electric Light Com- 
pany of Alliance, O., is rapidly putting the 
new power house in excellent shape and 
will probably have their dynamos runnin 
within three weeks. Two Russell & Co. 
boilers, 16 feet by 66 inches in dimensions, 
are to furnish steam for over 125 horse 
power, high speed, Russell engine. 





.... At the annual meeting of the Maine | 


Telegraph Company held in Bangor, Wed- 
nesday, the following officers were elected : 
Directors, A. W. Paine, George Stetson, 
Noah Woods, Charles E. Bliss, A. C. Flint, 
John F. Colby, F. A. Wilson and Arad 
Thompson, of Portland, Me., and E. F. 
Littlefield, of Winterport ; president, A. W. 
Paine ; secretary and treasurer, J. Y. Ricker. 
A dividend of $2 per share, payable July 
10th, was declared. 





| 


.... The Rochester Union makes the state- 
ment that ‘‘the cars on the boulevard, 
from the Ridge to Ontario Beach, will be 
runnitig in a few days, and later they will 
come up to Driving Park avenue, the prop- 
erty owners on Lake avenue having readily 


granted permission for setting up the neces- | 


sary poles. An extension to Lyell avenue 
will soon follow, and before the year is out 
it will not be surprising to see every street 
car in Rochester propelled by electricity.” 
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Paris Headquarters of the Electric Club. 


The headquarters of the New York Elec- 
tric Club are in a snug little corner of the 
United States Industrial Department, Paris 
Exposition, and a very good idea of their 
arrangement and fittings is shown in the 
illustration on the opposite page. The little 
parlor is most conveniently located for elec- 
trical visitors, and is surrounded by the ex- 
hibits of the American Bell Telephone Com- 
pany, Thomson Electric Welding Company, 
Okonite Company and others. Quite a 
large number of visitors have already regis- 
tered. 





.... The Kansas City Suburban Railroad 
Company has accepted its franchise permit- 
ting it to establish an electric railroad from 
the terminus of Troost avenue to the Forest 
Hill cemetery and Waldo Park. The road 
will have to be completed within nine 
months. 


..+. The Western Union Telegraph Com- 
pany is preparing to furnish its patrons in 
Rochester, N. Y., with self-winding syn- 
chronized clocks, all to be regulated hourly 
from a master clock, centrally situated, 
which will keep all the clocks in the circuit 
absolutely correct. 
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...-The Essick Printing Telegraph makes 
a record at each end of the line suitable fur 
filing away as a letter, and transmission of 
messages does not require a skilled telegra- 
pher. 


.... The handsome new Telegram delivery 
wagon at Elmira, N. Y., is now lighted by 
incandescent lights. The power forthe light 
is furnished by a small storage battery car- 
ried in the wagon. 


..-. The citizens of Wheeling, W. Va., 
have petitioned the city council to issue a 
franchise for the Postal Telegraph Company 
to do business in the city. The telegraph com- 
pany stands ready to establish an office, pro 
viding the necessary action is taken. 


.... The Western Union Telegraph Com- 
pany is removing all of the old wires which 
enter the Union Depot, at Erie, Pa., and 
substituting copper wire in their place. This 
is said to be done to neutralize the effect of 
coal smoke from the locomotives which pass 
under the thicket of wires crossing the track. 


.... J. F. Waterhouse, the representa- 
tive of a syndicate formed for the purpose 
of laying a telegraphic cable between Hono- 
lolu and San Francisco, arrived from the 
Islands late in June. It is said that the 
Hawaiian Government will contribute $500, - 
000 toward the cost, and that it will be com- 
menced immediately. 


.... The failure of the Eureka Improve- 
ment Company which owned the elevated 
electric railway in South St. Paul, Minn., is 
attributed to the refusal of the authorities to 
grant a franchise allowing the construction 
of the road through St. Paul and on to 
Minneapolis, as its originators intended. 
Such a road would have been undoubtedly 
successful. 


...- Richard Forresthall, a New York 
lineman, acknowledged in court that he 
strung wires contrary to law, at the instance 
of Western Union. Thejudgesaid: ‘‘ Then, 
since the company ordered you to violate the 
law, it will pay yourfine. I'll have to shape 
the fine to their means. The ordinary 
fine is $50, but in this case I'll have to 
double it and make it $100.” 


.... The brightness of the new electric 
lights in Bangor, Me., was well demonst- 
rated last week by a lady who was seen 
walking upon the street absent-mindedly 
holding an open parasol over her head. It 
was generally supposed that there was no 
defect in the new lights, but if the ladies 
are in danger of being tanned by them 
something should be done to counteract the 
effect. 


.... L. O. Leonard, of Anaconda, Mont., 
general manager of the Rocky Mountain 
Telegraph Company’s Montana division, has 
under his control 1,200 miles of line in Mon- 
tana, and about 300 in the Northwest Terri- 
tory. He states that a connection is to be 
made with the Postal Telegragh Company 
via Winnipeg. The contract has already 
been let for a Ime from Sioux City, la., to 
Aberdeen, Grand Forks, Dak., and Winni- 
peg. This will give telegraphic competition 
to all the largest cities in the east. 


.... The following resolution was recently 
passed unanimously by the Des Moines city 
council: ‘‘ Resolved, By the City Council of 
the City of Des Moines: That the Des 
Moines Electric Railway Company, its suc- 
cessors or assigns, are hereby authorized to 
transmit electric power for stationary motors 
along wires attached to their electric railway 
poles and such additional poles for not ex- 
ceeding five blocks from the lines of their 
electric railway, as may be necessary to fur- 
nish customers with such power ; provided 
all poles shall be set under the same rule 
prescribed for said company for sctting its 
poles for the electric railway.” 
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electric road 
mechanically 


* * The Marlboro, Mass., 
is reported very successful, 
and financially. 


* * Before another year an electric street 
railway will connect various portions of St. 
Augustine, Fia. 

** TL. L. Singley, of Morristown, Pa., 
has been elected president of the Washington 
Electric Street Railway Company. 

* * The new electric road to Bay Ridge, 
near Baltimore, just opened, is running satis- 
factorily, and carrying crowds of passengers. 


* * At Sioux Falls, Dak., the council has 
granted the Electric Motor Company a fran- 
chise to build a line to East Sioux Falls, a 
distance of six miles. 


* * An electric railroad at Niagara Falls 
on top to the bank on the Canada side, from 
the Clifton House to Queenston Heights, is 
likely to be built in the near future. 


* * «But still more promising than the 
cable system is the outlook for electrical 
propulsion,” says the New York 7ribune in 
an able editorial on motive power in the 
streets. 

* * Trials of the new Walnut street and 
Main street electric railways in Cincinnati, 
demonstrated their entirely satisfactory 
working, and regular trips are now being 
made. 


* * Kansas City. Mo., has 126 miles of 
street railways and electricity is entering 
largely as a motive power. Over $19,000,000 
is invested there in electrical, cable, horse, 
and dummy lines. 


* * Tt is announced that the Cicero, II., 
and Proviso Street Railway Company will 
proceed to construct an electric street rail- 
way through the town of Cicero, beginning 
at the old city limits. 


* * A semi-annual dividend of five percent. 
has been declared by the directors of the 
Light, Heat and Power Company, of Pueblo, 
Colo., and $15,000 will be appropriated to 
putting in an arc light. 


* * A party of Zanesville, O., capitalists 
have been in Cleveland investigating the 
electric roads of the city. They were 
registered at the Weddell House as follows : 

S. Bell, J. H. Swart, E. P. Bloomer, W. 
J. Perry. 

* * A controversy is being waged in 
Brooklyn, N. Y., on the right of way on 
Montague street, between the Wall Street 
Ferry Railroad Company who propose using 
electric power, and the Brooklyn Heights 
Company who will use a cable. 


* * The new electric railway at Nashville, 
Tenn., which is one of the roads recently 
equipped by the Thomson-Houston Electric 

Jompany, has been running now for some 
little time. This road is 614 miles in length, 
half of which is laid with Rian rail, the 
other half, with the exception of about 14 
of a mile, of 20 1b. steel T rail. There are 
1% curves on the line, and several grades, 
the steepest of which is 514 per cent. In the 
overhead construction the cross suspension 
method has been used throughout. The cars 
are six in number, and are equipped with 
two 10 h. p. motors. They make on an 
average 475 miles per day. The power 
house is a large brick building, 175x70 feet, 
and contains two steel boilers built by 
Phenix iron works. The power house is 
built to allow a sufficient addition to bring 
the total horse-power to 1,000. There are 
two Deck and Church 100 h. p. engines with 
pumps and station fittings for 800 h. p. 
The electrical equipment consists of two 80 
h, p. generators, switch board and necessary 
electrical appliances for operating the same. 





* * The new rapid transit line from Cres- 
cent Beach to Winthrop Junction, Revere, 
Mass., equipped with the Thomson-Houston 
system, has just been put in operation. 
Owing to the nature of the soil the road bed 


has been mainly placed on piling, and there 


is one stretch of bridge work of 2,400 feet. 
The entire length of the line is about two 
miles of double track. It has been con- 
structed in the most thorough and reliable 
manner, and is heavy enough to sustain ordi- 
nary steam traffic, and is of standard guage 
4 feet 8 1¢ inches, and laid with 56 lb. steel 
T rail. The company has constructed a 
motor and car building at Crescent Beach, 
not far from the station of the North Shore 
Electric Company, which latter will furnish 
the electric power to operate the road. The 
equipment of the road, which, so far as the 
cars are concerned, isa summer one, con- 
sists of 14 open cars, six of which are motor 
cars, the design being to run two or three 
cars in a train with motors. The trucks 
are supported upon the four 32-inch wheels 
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* * The Vine street motor railway, Kan- | Recent Experiments of Prof. Thompson 


sas City, is to be immediately changed from | 


a steam motor road to an electric road 


and Dr. Fieming. 
Prof. 8. P. Thompson repeated the exper- 


equipped with the Thomson-Houston system. | iment of magnetically rotating the plane of 
The proprietors of the railway are confident | polarization, and analyzing by means of the 
that they will make a saving in operating | eye of a cod, which he showed recently at 


expenses of fully 70 per cent., 
cost of operating their steam motors is about 
$20 per day. 


* * The residents of Montclair, Verona, 
and Caldwell, N. J., 
way to Bloomfield extended through those 
towns, and are now circulating a petition 
among property-holders asking consent. 
Superintendent Totten said that the Essex 
Passenger Railway Company would extend 
the line, provided the consent was unani- 
mous. As yet those in charge of the petition 
have not heard of one objection. 

* * The West End Co. has purchased 
the extensive plant known as the Hinckley 
Locomotive Works, which it is proposed to 
convert into an immense power station of 
8,000 or 10,000 horse-power capacity, 
for supplying current to its vast system. 
| ‘The plant comprises several large brick 
buildings, and is admirably suited for 
the purpose for which the West End 
Company propose using it. This com- 
pany already owns one station; which 
has been used for supplying the Brigh- 
ton and Park Square line, and has been 
getting current from the Cambridge 
Electric Light Company for the Cam- 
bridge Division. The Thomson-Hous- 
ton system has been in operation on the 
Cambridge Division, which is one of the 
most heavily traveled routes. 





as the present ! 


the Physical Society. He also repeated the 
Leautiful experiment of Réutgen, showing 
the expansion and contraction of the rings 


| seen in quartz by convergent polarized light 





‘4 ., | when the quartz plate is transversely elec- 
want the electric rail- | q P J 


tritied. Prof. Thompson’s contribution 
further included some very fine illustrations 
of cobalt-plating by a new process of his 
own. Cobalt promises several advantages 
over nickel as a plating metal as soon as the 
demand is sufficient to reduce the price. 
Dr. J. A. Fleming exhibited some incandes- 
cent lamps arranged to show the so-called 
Edison effect. It will be remembered that 
this consists in showing that if a lamp has a 
platinum plate carried on a wire sealed 
thruugh the glass, placed between the loop 
when the lamp is inaction, it is found that 
a galvanometer connected between the mid- 
dle plate and the positive side of the carbon 
loop shows a current passing. If the gal- 
vanometer is placed between the middle 
plate and the negative side ot the loop no cur- 
rent is found.. The lamps exhibited showed 
this effect very well. By shielding the neg- 
ative leg with w glass or metal tube the effect 
is entirely stopped—so that is evidently due 
to convection either of carbon particles or 
of the residual gas. The London Electrician 
states that Dr. Fleming has carried outa 
series of experiments which have led to re- 
sults of a curious character, and will no 
doubt form the subject of a future paper, 
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by steel axles of 31g inches diameter. There 
are two motors for each car, each of which, 
with gearing, weighs 3! 
to the car. 

capacity. The cars were built by the New- 
buryport Car Works, and are made in the 
best possible manner. 


** The Council Bluffs, Ia., Electric 
Motor Company, has just completed plans 
for the enlargement of the power house. 
Contractors are figuring on an addition to 
the boiler room, 21x40 feetin size, in which 
are to be placed six new boilers, as soon as 
it can be completed. New engines and dy- 
namos are also to be added, so that the mo- 
tive power will be more than doubled. The 
increase in power will be necessary in order 
to Operate the branches and extensions now 
being added to the present main line, 


g tons, or seven tons | 
They are each of 15 horse-power | 


| 


| been incorporated at Kansas City. 


(See page 7 for description.) 

* * The East Side Electrical Railway has 
No pre- 
liminary survey of the route has already 
been made. An agreement for the purchase 


| of the Independence avenue mule car line 


| 





from the Metropolitan Street Railway Com- 


| pany has been signed, and when the new 


company gets ready to pay over the stipu- 
lated price the road will come into its pos- 
session. 

* * The Supreme Court denied the peti- 
tion of cottagers for an injunction against 
the Newport Street Railway Company lay- 
ing its rails across Bellevue avenue and using 
electric cars. This spikes the guns of the 


opposition. There is only left the resources 
of continued agitation and purchase, and 
the latter is not practicable, as owners will 
not sell. The road is nearly built and will 
be operated in a few days. 














3.—FULL VIEW OF ONE OF THE STATIONS OF THE THOMSON-HovusToN SysTEM AT PARIS, FRANCE. 


* * The sum of $45,000 has been sub- 
scribed as a subsidy for the new line of elec- 
tric railway that will connect the beautiful 
heights southeast of Portland, Ore., with 
the heart of the city direct. The completion 
of this line is promised 4 the latter part of 
September. 


* * The West End Street Railway Co., 
of Boston, which for some time past has 
been giving the best electric railway systems 
of the day a trial, with a view to adopting 
one for its system, has just closed with the 
Thomson-Houston Electric Company prob- 
ably the largest contract which has ever 
been executed for the electrical equipment 
of a surface railway. The West End Com- 
pany will purchase the poles, set them and 
furnish the current for propelling the cars. 
The Thomson-Houston Electric Company 
| will do the entire electrical construction and 
| supply the motor trucks, 
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Bids for Lighting the Streets of 
New York. 
lhe second series of bids for electric street 
lighting was opened by the Gas Commission 
ef New York last week. The new bids 
show a reduction from those of June 17th. 
rhe latter were rejected by the Board 
because those put in for the territory within 
1c subway districts, at an average of 65 
cents per lamp each night, were regarded as 
excessive. Outside the subway districts the 
hids were only about 35 cents. The Mount 
Morris Company was then the lowest, being 
5 cents outside and 55 cents within the sub- 
iy territory. 

The bids were as follows : 

The United States Illuminating Company, 
42 lamps at 25 cents each, 176 lamps at 29 
nts, 334 lamps at 35 cents. 

Che Brush Electric Light Company, 371 
imps at 35 cents, and 70 lamps through the 
ibways at 45 cents. 

Che East liiver Electric Light Company, 
‘7 lamps at 35 cents, and 21 lamps through 
e subways at 44 cents. 

Che Mount Morris Electric Light Com- 

pany, 378 lamps at 20 cents, 189 lamps at 
i cents, 72 lamps at 22 cents, 94 lamps at 
cents, 32 lamps at 24 cents, and 22 lamps 

25 cents. . 

rhe Harlem Lighting Company, 49 lamps 

35 cents, 16 lamps through subways at 44 
uts, 19 lamps in Mount Morris Park at 50 
nts, and 2 lamps at Harlem Bridge at 60 
nts. 

Che North New York Lighting Company, 
} lamps at 40 cents, and 3 Jamps at Harlem 
ridge at 60 cents. 

The bids of the several companies were 
the territory which they now have the 
mtract for lighting, except the Mount 

\lorris Company, which competes for some 
f the East River, the United States and the 
rush Company’s lights, as well as for some 
nlighted and the United States 
ompany, which bids for some of the East 
tiver Company’s lamps. 

The contracts will be awarded at the 

neeting of the Commission this week. 
> el 
Electrical Execution. 


streets, 





All this dissension over the ways and 
ieans to mitigate suffering, even in the 
inishment of crime, goes to show the trend 
f popular seutiment against capital punish- 
nent in any form. The easy and only 
istly humane solution of this question is 
he abolition of the death penalty in any 
rm.—North Anson, Me., Advocate. 
—_>- —— 


— In Bangor, remarks an exchange, the 
lectric lights resemble sunlight so closely 
hat the people carry parasols in the evening. 


— Mr. Cliarles Alexander succeeds to 
1e superintendency of the Edison Electric 
ind Illuminating Company, at Lawrence, 
Vass, 

— The amount of wire in use on the 
Pittsburgh, Pa., lighting circuits is figured 

800 miles, and weighs, roughly, 350,000 
mounds, 

— E.S. Trussel has secured a contract 
'o light the streets of Pomeroy, Ohio, with 
‘5 electric are lights for a period of five 
ears, from October 1, 1889. 


—— The Thomson-Houston electric light 
ystem has been adopted by the.committee 
for Florence, N. J. The cost will be $12,- 
St. The plant is to be in operation by 


November Ist. 


—— The board of Managers of the Soldiers 
lome, at Grand Rapids, Mich., has awarded 
he contract for an electric light apparatus 
it the home. The various bids were as fol- 
Peninsular company, Grand Rapids, 
35,650; Thomson-Houston company, $4,- 
361.35; Mather company, $3,300; Queen 
City, Cincinnati, $3,700 ; Commercial com- 
pany, $4,065; Jenney company, $3,675; 
Westinghouse company, $3,670 ; Brush com- 
pany, $4,310. The award was made to the 
Mather company. The proposal called for 
150 lights, to which was added 50 lights, the 
contract being let for $8,420. The board 
also purchased a Hazelton tripod boiler of 
400 horse-power. The contract calls for the 
completion of the plant by September 1, and 
the Mather company gives a bond equal to 
the amount of the contract for the satisfac- 
tory completion of the work. 


OWS: 





Tried to Blow Out the Electric Light. 


A peculiar case came up before the Mayor 
of Gadsen, Ala., recently. A Fort Payne 
man named Lively, became very lively, and 
tried to blow out the electric light in his 
room at the Jobnson house. Failing to do 
this he picked up his hat and knocked it 
into a thousand fragments. The breaking 
globe made a noise like a pistol shot and 
Lively thought somebody was _ shoot- 
ing at him. He _ rushed down stairs 
shouting ‘‘ police” at the top of his voice, 
while the proprietor, thinking somebody had 
been murdered, rushed out on the front ver- 
anda and also yelled ‘‘ police” in stentorian 
tones. The marshal was soon on hand and 
had the gentleman in custody. The mayor 
pro tem., W. 8. Standifer, charged the man 
who didn’t know the combination of an in- 
candescent light $15 and trimmings next 
morning. 

-— The Visalia City, Cal., city council 
has granted a fravchise to the Thomson- 
Houston Incandescent Electric Light Com- 
pany for a 500-light plant to be in operation 
by the middle of July. 


—— A plan for lighting Oakland, Cal., 
with electric lamps has been prepared by 
City Electrician Carleton and City Engineer 
Morgan. The plans, which call for 50 
masts and 133 single lights, will be pre- 
sented to the city council. Under the plan 
proposed, but two blocks in the entire city 
will be outside the area of illuminatio. . 


—— The contract for lighting the new 
State Capitol at, Austin, Texas, has been 
awarded the Thomson-Houston Electric 
Company, and was secured by Mr. Geo. P. 
Nichols. Mr. Nichols has been for five years 
connected with the Thomson-Houston Com- 
pany, and is now electrical engineer for the 
company in their state work in Texas. 


—— The Amherst (Mass.) Gas Company 
intend to put in an electric light plant at av 
early date. They have procured a small gas 
engine to experiment as to the advisability 
of using this form of motive power to run 
their dynamos. If the experiments are suc- 
cessful they will purchase a large gus engine 
of latest pattern, and use gas manufactured 
at their works as fuel 


—— Bangor (Me.) Commercial announces 
that the entire plant of the Bangor Electric 
Lighting Company will be removed to 
Veazie, four miles up the river, and the 
dynamos operated by watcr power. Werk 
will be commenced on the yew station im- 
mediately, and it will require three months 
to make the changes. The electric street 
railway is provingsuch a success that it will 
be extended several miles this fall. 


The electric light was turned on in 
Annapolis, Md., Monday evening last week, 
for the first time according to contract. 
Although not entirely ready and completed, 
the lights showed up to good advantage, and 
many people paraded the streets, inspecting 
the different lights and passing opinions, 
which, in almost every case, Was of a com- 
plimentary character. The globes and 
shades not having arrived in time, the lights 
were burned without them Monday night. 


— — The Moorestown, N. J., Electric 
Light Company has purchased a lot anda 
siding is bein . laid for freight purposes. A 
brick building, 32x75 feet, is being built to 
accommodate three compound engines and 


three Thomson-Houston dynamos, with 
necessary boilers. There willalso be a large 
storeroom and an office. Rufus Hill has 


been elected purchasing agent, and James 
L. Moore, electrician. Under the contract 
the plant is to be in working order by Nov. 
Ist. 

—-- Housten, Texas, has now two elec- 
tric light plants in operation, the Fort 
Wayne. Jenney alone having 33 miles of 
wire strung, with seven additional miles yet 
to be putin. Many places are now using 
fans run by electric: motors, and contracts 
are being made to substitute water motors 
and steam engines with electricity. Besides 
this, it is probable that within a twelve- 
month the incandescent system. will be ex- 
tended into the residence portion of the 
city. 





—— The electric light, gas, and water 
companies, of Independence, Mo., all came 
under one management on July Ist. The 
electric plant will be enlarged and an incan- 
descent system added. 


~— Work on the plant of the Citizens’ 
Electric Company, at St. Louis, has been 
commenced. Lights in the market house 
have already been placed, and will be ex- 
tended to the City Hall at once. 





Elmira, N. Y., is to have a complete 
system of lighting by August Ist. Elmira 
is a city of 3,000 inhabitants without electric 
lights. Unadills, N. Y., is a village of less 
than 3,000 inhabitants, and with electricity. 


—— The Willamette Falls Electric Com- 
pany has closed a contract with a company 
East for 80 miles of heavy copper wire, 
similar to that now strung between the city 
and the falls, which will furnish three cir- 
cuits more, making six in all. 


—— The Municipal Electric Lighting and 
Power Company, of St. Louis, has ordered 
4,000 street poles, ranging in height from 35 
to 60 feet, and 6,000 more will soon be or- 
dered. The engine house will be 100x110 
feet, and three stories high: 





The Westinghouse Company has 
been granted a franchise in Grafton, Mass. 
The intention is to furnish lights for Grafton, 
Upton, West Upton, Farnumsville, Fisher- 
ville, Saundersville and North Grafton. 
The plant will cost about $50,000. 


—— The specifications of the new con- 
tract to be made with the United States Elec- 
tric Lighting Company by the City of Wash- 
ington, D. C., for the next fiscal year, were 
considered by the commissioners recently 
and so modified as to suit both parties. 





A very novel feature in sporting life 
wasa handicap atthe Waterbury, Conn., 
base ball grounds, last Wednesday evening, 
under the glare of 15 electric lights. No- 
thing of the kind was ever attempted in the 
country before, but it has already proved 
successful in Australia. 


—— The new First Presbyterian Church 
in Plainfield, N. J., which was formally 
dedicated last week, was wired throughout 
for incandescent lighting with the Westing- 
house system by Mr. F. E. Kinsman, gen- 
eral manager of the Electrical Construction 
and Supply Company of New York. 


—— The stock of the Long Branch, N. 
J., Electric Light Company was recently 
purchased by the following Long Branch 
residents : Rufus Blodgett. D. M. Hildreth, 
George N. Curtis, H. E. Gawtry and Geo. 
F. Baker. They have organized a company 
and elected H. E. Gawtry president. 


—— At St. Paul, Minn., the Edison Light 
and Power Company started an engine and 
a couple of dynamos to test their under- 
ground wires, and found the current to work 
satisfactorily. W. 8S. Clark, the engineerin 
charge, says the sandy soil of Minneapolis 
is very favorable to an underground wire 
system. 


—— Mr. Wm. Stanley, Jr., and Messrs. 
Darlington, Chesney, Kellman and Davis, 
who have been engaged in work at the Elec- 
tric Laboratory in Great Barrington, Mass., 
bave returned to Newark, N. J., where Mr. 
Stanley will have charge of the electric de- 
partment at the works of the United States 
Electric Co. 


Mr. Samuel Baugh, of Philadelphia, 
insists that the electric light machinery in 
an adjoining station is destroying his com- 
fort and the value of his property, and has 
filed a bill in equity to enjoin the company 
from running the machinery at night. He 
has to plug his windows to keep the noise, 
and presumably, the electricity, out. 





—— The Kearney Street Railway Com- 
pany, of Omaha, has sold out all its privil- 
eges to the Thomson-Houston Electric Rail- 
way Company. The new company proposes 
putting in an electric railway, running from 
East Lawn to West Kearney, thence south 
through Kenwood and completing the cir- 
cuit at East Lawn, making in all a distance 
of about 12 miles. 
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—— West Knoxville, Tenn., has installed 
an electric light plant. 

—— Electric lights are to be used in the 
militia camps in Wisconsin. 

—— The Brush Company will furnish a 
plant for lighting Griffin, Ga. 

—— Greenbush, N. Y., is advertising for 
arc and incandescent electric light plants 

—— Lightning burned out one of the 


dynamos in the Lawrence, Mass., station 
last week. 





The Le Roy, N. Y., Gas Company 
has purchased a 600 light Edison electric 
light plant. 

—— The Denison (Texas) Electric Light 
and Power Company has been organized to 
erect a plant. 

—— Wachusettville, Mass., is now lighted 
with electric light, also the paper mills of 
Franklin Wyman. 


-— The Seattle Electric Light Company 
lost $65,000 by fire, and had only an in- 
surance of $10,000. 


—— The installation of an electric light 
plant in Newbury, 8. C., is projected. Dr. 


W. E. Pelham will furnish particulars. 


—— Allof Pittsburgh's 493 are lights are 
now in position. Work will now be pushed 
on the installation of 2,500 more incandes- 
cents. 

-—— The Alaska, Ore., Electric Light ard 
Power Company has filed articles of incor- 
poration with the secretary of state at 
Salem. 

—— TheStreet Railroad Company at Pitts- 
field, Mass., are considering the adoption of 
electricity, and have an expert inspecting 
the line. 

— The electric light company of 
Brattleboro, Vt., is stringing a new hardened 
copper wire for the main line measuring 
is of an inch. 

—— The Fort Wayne Jenney Electric 
Light Company has made contracts for 4,(00 
lights at Galicn, Ohio, Belleville. Ill, and 
Woodstock, Ont. 


—— The Westinghouse Company has 
secured the contract to light Canton, Muss. 
After a spirited rivalry Mr. Frank Pushaw 
was the successful agent. 

—— Mr. H.C. Adams bas just closed a 
contract with the Jersey City Electric Light 
Company for 3,000 lights of the Slattery in- 
duction alternating system. 


-—— The West Orange Township (om- 
mittee is seriously considering the advisa- 
bility of making a contract for lighting some 
of its streets with electricity. 

—— The contract for the extension of the 
McKeesport, Pa., lighting system has been 
awarded the Edison Company through its 
representative, Mr. Silverman. 


— The Edgemoor Iron Works, cf 
Dover, Del., bridge department is putting in 
an electric lighting plant of 1,000 incandes- 
cent lamps of 16 candle power each. 


—— The electric search light on the top 
of Eiffel tower was the other night turned 
on a disabled barge on the River Seine and 
enabled the crew to save boththe cargo and 
the barge. 

A franchise for an incandescent elec- 
tric light plant was secured by Swanton and 
Clark to light the town of Watsonville. A 
800 light plant of the Thomson-Houston 
system will be put in. 

Twelve thousand dollars was paid by 
the Sioux City and Northern R. R. Com- 
pany for the Sioux City (Iowa) Electric 
Light Company's property in that city. A 
new plant will be erected by the light com- 
pany. 
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MANUFACTURING NOTES. 


The Eclipse Wind Engine Com- 
pany, of Beloit, Wis., are furnishing all 
the friction pulleys, couplings, hangers, 
shaftifg, ete., for the new Excelsior electric 
light plant at St. Joseph, Mo. The Williams 
Engine Works supply two high speed 
engines. 
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The Empire City Electric Com- 
pany, of Dey street, New York, has se- 
cured the sole selling agency for America | 
of the Hardmuth soft cored carbons, made | 
in Vienna, These carbons have received | 
high encomiums from prominent electri- | 
ciaus abroad, and are by no means unknown | 
in this country. The fact of their burning | 
without noise and giving clear, steady light 
makes them specially servicable for indcor | 
service. | 

The Thackara Manufacturing 
Company, of Philadelphia, has secured a 
$12,000 contract for furnishing electric and 
gas fixtures for vice-president Morton's new | 
apartment building in Washington. These | 
fixtures are of new and artistic designs in 
wrought iron, oxydized copper and silver, 
French gilt, ete., of great variety to match 
the decoration of the various apartments, 
and many of them are simple electric fix- 
tures in which no provision for the use of 
gas is made. 


The Pond Engineering Company 
lately sold to the American Water Works 
and Guarantee Co., a 125  horse-power 
Iluppes feed water heater, and duplex 
pump for North Platte, Neb., and another 
heater and pump, same size, for Wahoo, 
Neb. They report the filling of several 
lacge orders for Sheffield grate bars in the 
southwest, one in particular being to the 
Brinkley Oil Co., in Arkansas, and they are 
also resetting four boilers with the Jarvis 
Furnace for the Quincy Paper Co., Quincy, 
Il. 


The Mohawk Valley Electric 
Company.—aA certificate of incorporation 
of the Mohawk Valley Electric Company 
was filed with the secretary of state. The 
object is the manufacturing and using elec- 
tricity for light, heat and power and supply- 
ing it, selling property rights, etc. The 
capital is $200,000. The trustees are: 
William G. Schemerhorn, Albert Shear, E. 
Nott Schemerhorn, George A. Streeter, 
James A. Van Vorst, Simeon L. Phillips and 
Francis H. Leonard. Operations are to be 
carried on in Schenectady. 


The Thomson-Houston Elec- 
tric Company reports the following, 
which is a good showing for this season of 
the year: Toledo, Ohio, 50 arc., 1,000 ine. ; 
Auburn, N. Y., 100 are; Augusta, Ga., 650 
alt.; Providence, R. I., 150 arc; Salem, 
Mass., 1,300 inc.; Detatur, Ind., 50 are; 
South Framingham, Mass., 30 arc; Paw- 
tucket, R. L, 25 are; Putnam, Conn., 400 
inc. ; Winooski, Vt., 50 arc; New Berlin, 
N. Y., 650 ine. And the following isolated 
plants: A. E. Burkhardt, Cincinnati, Ohio, 
400 inc. ; C. H. Ross, Cincinnati, Obio, 100 
inc.; C. E. Keeth, Compello, Mass., 50 inc. ; 
Paul Cornell, Chicago, Ll., 350 ine. ; City 
Milwaukee Water Works, Milwaukee, Wis., 
125 inc.; Kansas State Sugar Company, 
Attica, Kans., 100 ine. ; St. Louis Republic, 
St. Louis, Mo., 300 ine. ; Columbus Electric 
and Power Company, St. Louis, Mo., 300 
inc. ; Columbus Electric Light and Power 
Company, Columbus, Ohio, 50 arc (central 


station); Presno Gas Company, Presno, 
Cal., 50 arc (central station); Academy of 
Music, Chicago, Ill., 400 inc., 16 arc. 


—_—ao—_———_ 


The Eddy Company has recently equipped 
the Globe Tobacco Works in Detroit with 





motors, seven being used in building. 


Electrical House Appliances. 


The new house of J. Elliott Shaw & Co. 
succeeds that of Shaw & Geary, at 53 and 
55 North seventh street, Philadelphia. <A 
new and well illustrated catalogue has just 
been issued by the company. Among the 
illustrations of special interest are the fol- 
lowing: 

Fig. 1 is an automatic gas lighting burner, 
patented in 1889, in which the improvement 
consists in a single armature for both pairs 
of magnets, supported below the plane of 
the lower edge on trunnions, and having 
pivoted to one of its edges a pair of cam 
arms or levers, said cam levers resting on 
adjustable shoulders near 
points, and at their other being held in oper- 
ative rotation with the forks or arms of the 
gas-cock or key in the burner tube, so that 
a very slight depression of either side of the 





AvToMATIC GAS BURNER. 


Fia. 1. 


armature will impart a greatly increased 
movement of the gas-cock, say one-fourth of 
a fullturn, For this reason they are enabled 
toemploy a large circular opening in the 
gas-cock and a similar opening in the burner 
tube, and said openings it is stated will more 
than clear cach other, the effect being as 
good as when a gas-cock or the key is manu- 
ally operated in the usual manner. The 


shutting off of the gas is thereby accom- | 


plished without any leakage. 
Fig. 2 is the Shaw & Geary heavy stroke 


their pivoted | 


| flat spring slide upon each other, keeping 
the contact points bright and clean. Bya 
slight change in the position of the flat spring 
equally satisfactory results are obtained for 
closed circuit work. 
~_- 
Electric Rapid Transit in Cleveland. 
Among the cities which are rapidly coming 
to the front as leading in rapid transit facili- 
| ties by the application of electricity, there is 
| none, perhaps, where the advantages of elec- 
tric power for street cars are more thoroughly 
recognized than in the City of Cleveland, 
Ohio. Though it is only about nine months 
since the first electric cars were put into 
operation upon the streets of this city, the 
| Cleveland public have become enthusiastic 





| 

















Fig. 3. 
over this method of transit, and the number 
of electric cars in this city is rapidly extend- 
ing. 

Last week a new extension to the East 
Cleveland Electric Railway was opened in 
Cleveland, on Prospect street and Euclid 
avenue. It is the intention of the East 
Cleveland Company to operate 60 motor 
cars on this line with two and a-half minutes 
headway, and all horses will be removed 
from the line as soon as the motor cars are 
|equipped with the Sprague motors which 
| have been ordered. 
| Itis said that the experiment will be tried 
| of running these cars at the rate of about 11 





| miles an hour through the city, and it is not 


| thought that the city council will object to 





Fre. 2. 


bell, also patented this year. It possesses a 
double armature, which adds greatly to the 
force of the stroke. The bell needs no 
winding, and the manufacturers claim will 
work with less battery current than others 
carrying the same sized gong, and will give 
a much louder tone. 

In Fig. 3 is shown the new electric door 
opener of this company. The cutshows the 
spring in the position it assumes when the 
door is closed, the plug having been forced 
in against the spiral spring, the contact piece 
being held out of contact with the flat spring 
which is secured to an insulated piece. 
When the door is open the contact piece and 


| this, since it is a well-known fact that elec- 
| tric cars operated at this speed are much 
| safer to the general public than horse cars 
| ran at only six milesan hour, since the elec- 
| tric cars can be stopped very much more 
| quickly than cars propelled by animal 
| power. 
lt is an interesting fact in connection with 
this road to note the popularity of the elec- 
| tric cars with the passengers and property 
| owners along the line. In Cleveland at a 
| public meeting recently, which was presided 
| over by some of the most prominent citizens, 
| resolutions were passed commenting on the 
| successful operation of the Sprague electric 
| road, and the East Cleveland Company was 
| requested to extend the motor line in several 
| directions, in order to improve the transit 
’ facilities. 














Chicago, I1].—Town of Lake Arc Light 
Company, Chicago; capital, $50,000 ; in- 


corporators, E, D. Petrie, 
Edwin 8. Metcalf. 


Lexingtor, Ey.—The Citizens’ Electric 
Light and Power Company bas been char 
tered and willerecta plant at once. Capital 
stock is $100,000. 


Chicago, Ill.—Electrical Publishing Con:- 
pany; location, Chicago; capital stock, 
$50,000 ; incorporators, Frederick B. Uhrig, 
John Walsh, and M. B. Austin. 


A. R. Cottle, 


Boston, Mass —A charter has been granted 
to the R. F. Electric Light and Power Com- 
pany; C. H. Whitney, president, J. L. 
Faxon, treasurer ; capital, $5,000. 


Metropolis, Ill.— Metropolis Electric 
Light Company ; location, Metropolis; to 
furnish electric lights ; capital stock, $10,- 
000; incorporators, William R. Brown, 
William S. Thomas and William O. Towle. 


North Danville, N. Y.—The North Dan- 
ville Electric Light Company filed papers of 
incorporation at Albany. The capital stock 
of this company is $25,000. <A. J. White- 
man, F. H. Brown and A. H. Lemen are 
the incorporators. 


Columbus, Ohio.--The following articles 
of incorporation were filed in the office of 
the secretary of state. ‘The Circleville Elec- 
tric Light and Power Company, Circleville, 


capital stock, $20,000. The Miamisburg 
Light and Fuel Company; Miamisburg, 


capital stock, $10,000. 


Cmaha, Neb.—By W. Lowe. W. W. M. 
Flanagan, C. A. Potterand Frank Crawford, 
incorporating the Omaha Motor and Manu- 
facturing Company; capital stock, $300,000. 
This company is organized for the purpose 
of manufacturing motor cars, street cars, 
machinery for operating said cars, pressure 
brakes, self-couplers and similar apparatus. 

a 


The C. & C. Motor Company.— 
This company has just issued an attractive 
catalogue containing a number of fine illus- 
trations, showing the C. & C. motor at work. 
Some valuable pointers for patrons are 
given under the heading of ‘‘ Useful Infor- 
mation for Power Users.” The Hvening 
Star, of Washington, pays a tribute to the 
work of the C. & C. motor in running its 
presses and relieving it from delay in pub- 
lication that would have resulted from an 
accident to the engine room had not the val- 
uable little motor come to the rescue. 





ROPOSALS for the construction and erection of 
a Police Patrol Telegraph and Telephone Sys- 
tem. Office of the Commissioners, D.C.,June 27,1889. 

Sealed proposals will be received at this office un- 
til 12 o'clock, M., on Monday, July 15th, 1889, for the 
construction and erection of a Police Patrol Tele- 
graph and Telephone System in the City of George- 
town, District of Columbia. 

Blank forms of proposals and specifications can 
be obtained at the office of the superintendent of 
the eZ and Telephone Service, cor. 5th and 
D Sts., N. W., Washington, D.C., upon application 
therefor, together with all necessary information, 
and bids upon these forms only will be considered. 

The right is reserved to reject any or all bids or 
parts of bids. 
J.W. DovGLass, 


L. G. Hine, CHas.W. Raymonp, 


Commissioners, E. C. 





For SALE.—Twv Z 55 Volt Edison 
Dynamos, 1 Resistance Box, 250 Lamp 
Sockets, besides Chandeliers, Lamp Posts 
and other attachments. All in first-class 
order ; will be sold at a sacrifice, having no 
use for the above articles. Call or address 

BEETHOVEN PIANO-ORGAN C0., 
Wasuineton, N. J. 


SEALED PROPOSALS 


For lighting the streets of Abilene, 
Kansas. For specifications, address, 


Judge W. P. Seeds, 


City Clerk. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JULY 
2, 1889. 


fer making 


405,996 Machine piston p ; 
William W. Griscom, Haverford Coliege, Pa., 
issignor to the Electrical Accumulator Co, of 
New York. 


406,010 Electric meter ; 
Mass 

406,615 Dynamo-electric machine; Thomas L. 
Willson, Brookiyn, assignor of one- third to Gros- 
venor P. Lowrey, New York, - 

406,041 Insulator for electric wires; James C. 
Gill, Covington, Ky., assignor to the Hemingray 
Glass Co., same place. 

106,051 Electric signaling device; 
O'Neil, Cleveland, O. 

406.130 Manufacture of incandescent electric 
; Thomas A. Edison, Llewellyn Park, N. J. 
’ Electric Battery; Charles A. Hussey, 
New York, N. Y. 

106,169 Electric Battery ; 
New York, N. Y 

106,172 ‘Electric Registering Apparatus ; 
4. Lannert, Cleveland, O. 

106,223 Galvanic battery; John E. Lee, Con- 
shohocken, Pa., assignor to the J. Ellwood Lee Cv., 
saine place. 

406,231 


Elihu Thomson, Lynn, 


James C. 


Charles A. Hussey, 


John 


Device for automatically manipulating 


the valves of high vacuum pumps ; Edmund B. 
Nicolaus, Cleveland, O., Paul Schueider, adaiinis- 
trator of said Edmund B. Nicolaus, deceased. 


106,267 
Stanley C 
oe Me wited Electric Improvement Co., 


_ ating plate for secondary batteries ; 
Currie, Philadelphia, Pa., assignor to 
Gloucester, 


106, 268 Cut-out ; Stanley C. C. Currie. Philadel- 
phia, Pa., assignor to the United Electric Improve- 
ment Co., Gloucester, N. J. 

a 284 Insulated elecric wire ; Henry W. Johns, 
New York, N. Y 

{06 261 Electrical type writing machine ; James 

Mec.aughlin, Philadelphia, Pa. 

406.292 Type writing machine, 
Laughlin, Philadelphia, Pa. 

406,293 Combined electric bell og \ cena : 
James F. McLaughliu, Philadelphia, f 

406,294 Electric trembler bell ; Jeunes F. Me- 
Laughlin, Philadelphia, Pa. 

406,299 Photographic light apparatus ; 
©. Overpeck, Hamilton, O 

106,331 Electric coupling and circuit closer ; 
William H. Baker, Chicago, Ill. 

106,337 Magnetic separator; Gurdon Conkling, 
Glens Falls, assignor to te Conkling Ore Dephos- 
phorizing Co., New York, 

106,341 Electrical fire 1 Thomas R. 
Douse, Chatham, County of Kent, England. 

106,354 System for ‘charging and discharging 
storage batteries ; William P. Kookogev, Brooklyn, 
N. Y., assignor to the Kookoyey Electric Co. 

106,354 Anti-magnetic watch ; Charles T. Mason, 
Sumter, 8. C., assignor by direct and mesne assign- 
ments to the Americ an Waltham Watch Co., of 
Massachusetts 

106,390 Electrical type writer ; Mark W. Dewey, 
Syraucuse, N. Y., assignor of two-thirds to Emil 
Laass and Charles H. Duell. both of same piace. 

406,391 System of electric propulsion ; Harvey 
D. Dibble, Rochford, Dak. 


James F. Me- 


Lucien 





ELECTRICAL MEASUREMENT 


instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 


Catalogue of Standard Test Instru- 
ments furnished upon application. 


THE E S. GREELEY & CO.. 


5 ano 7 Dey St., New Yorn 








W.R. OSTRANDER & CO. 
21, Sa ames 8T., uaw YORE, 
Manufacturers o' 


SPEAKING TUBES, WHISTLEC. 


ANNUNCIA RG, 
Electric & Mechanica 


FACTORY, 


De Kalb Avenue, 
BROOKLYN. 
Send for Illustrated 
Catalogue. 











ANTED.—Young man com- 
petent to care for alternating 
apparatus in small central station. 
One competent to do house wiring 
preferred. Address 
Thomston-Houston Electric Light Co., 


1116 Noble St., Phila. 
MOULDING For Electr 
Light Work. 
Wooden Dynamo Frames, Etc. 
John A. Robertson, 393 Federal Street, 
Boston, Mass. 








NOTICE TO THE TRADE. 


BOCART, 
22 Union Sq., N, Y., 


Is the sole owner of U.S. 
Patents covering certain 
—— Gas-Lighting 
Burners, Cut-Offe, Bur- 
lar Alarm, Gas-I ighting 
§ ttachments, and other 
electrical appli nces con- 
nected therewith, all of 
which are manufactured 
exclusively by him, and 
are sold to the trade on 
the most favorable terms 
EXPERTS will use none 
other. on account of their 
a workmanship, 
ractical utility. 
= ts are now pending 
in the U.S. Circuit Courts 
against infringers of the 
Bogart Patents in the 
cities of New York, Phil- 
adelphia and Boston. 
Illustrated Circulars, 
price-li and discount 
sheets forwarded to the 
Auto- trade on . en ac- 
matic. dee with busines 





SERIES LAMPS. 
LONC LIFE. 


LOW PRIC 


BATTERY LAMPS. 


———$—$—$——3 3 — et. pe 


INCANDESCENT LAMP CO. 


15-17-19-21 N. CLINTON ST., CHICACO, ILLS. ! 
LAMPS TO FIT ANY SYSTEM: ANY VOLTAGE OR CANDLE POWER. | 








SEND FOR CATALOGUE. 


UNDERGROUND ELECTRICAL WIRES. 
WILLIAMSPORT, PENN. 


THE WYCKOFF PIPE CO., 


MANUFACTURERS OF 
WOODEN PIPES FOR 


ee ee Tambor, , R. R. Ties, 
Telegraph P 





DO NOT BE IMPOSED UPON. 


EVERY GENUINE POROUS CUP IS STAMPED WITH OUR LABEL AND TRADE MARE 


2 Wane 


'GONDA 


MARK 
PATENTS 
NON ALM 121°) Matte 
JAN, | -'84. JA 
AUG.11 ~ 85 nus 
MCH.27-88. AP 


Ly, NE 


“GONDA” BATTERY COMPLETE. 





GENUINE “‘ GONDA POROUS CUP ** 


BATTERY COMPLETE. 


THESE ALONE ARE THE GENUINE BATTERIES 


Cut out this Card and use it as a Guide when Buying. 


THE LECLANCHE BATTERY CO., 


149 W. 18th Street, N.Y. 





| 
HICH EFFICIENCY. | 


Evoens F. PHI.ips, W. H. Sawyer, Secretary and Electrician. 


AMERICAN ELECTRICAL WORKS 


MANUFACTURERS OF 


Patent Finished [nsulated 


ELEGTRIG WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
Electric Light Wire, Magnet Wire 


pasees MR pd od be RY OFFICE AND AN. 





ROUND CABLES, ETC., Att. ‘ 


OFFICE AND FACTORY, No. 67 STEWART ST., PROVIDENCE. R. I. 
New York Office: 18 Cortlandt St., P. C. Ackerman, Agent. 


Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunciators, Fire Alarm Boxes, Pins and Brackets. 


Insulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MICE. 
Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YOorR=E. 
Manufactory, Fiushing & Gariton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESICNERS AND MAKERS OF 


Flectroliers s Gombination Fixtures 


UNSURPASSED FACILITIES 


most approved for any system of 
* INCANDESCENT LICHTINC. 
furnished upon application. Suggestions from architects and 
decorators faithfully executed. 











CY) 
Tat mame 








For producin; 


Special designs 





Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLA TIN UM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


THE DUST-PROOF WASHER 


Keeps the Bugs Out. 


eo - 


‘BUY NO BELLS WITHOUT IT. 


HAZAZER & STANLEY, 


ELEGTRIGAL HOUSE FURNISHINGS, 
32-34 Frankfort Street, New York. 


D. W. Baker. 














EDISON LAMPS. 


FROM '/) to 36 CANDLE POWER. 
2'/) t0 4) 





For Battery or Dynamos, 










CATALOGUE ON APPLICATION. 


EDISON LAMP C0., HARRISON, N. J. 
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EDISON AUTOMATIG DYNAMOS The Mitchel Vance Company 


GIVE ABSOLUTELY PERFECT REGULATION, NI cca ps vn ee 


SIGNERS AND MAKERS OF 
ARTISTIC 





Recent tests of four Edison Automatic Dynamos in multiple arc show con 
stant pressure at the lamps with load varying from no load to full load, without any 
adjustment of brushes, regulators, or any parts whatever 


Specially adapted for lighting Theatres, Hotels, Asylums, Stores, etc. . : s : 
Among the plants in which the Edison Automatic Dynamos have been 

installed may be mentioned the following : 
Drexel Building, Philadelphia, 2,000 lights. 


Barnes, Hengerer & Co., Buffalo, !,600 lights. 


Star Theatre, Buffalo, 800 lights. 
National Theatre, Philadelphia, |,000 lights. | FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 
United States Cunboat “ Yorktown,” Cruisers “‘ Balti- 
more’”’ and ‘‘ Charleston,’’ and Steamer ‘‘ Pensacola,”’ and | The feeling is growing that these goods should be 
a number of other plants. | specially adapted to the light medium; to meet this want 
Edison Automatic Dynamos are now being installed as follows: | New Designs of Artistic merit and unexcelled finish have 


Soe Se SS Se Seve nape er Sareey, at | | been originated which commend themselves to intending 


Jersey City, 2,000 lights. 
ps Bt Puritan,” of the Fall River Line, 1,600 lights. | purchasers, being shown in Parlors illuminated by Elec- 








| tric light. 
Send for Circulars on py a ohn -ennhnthy-amew te aay Lighting. Estimates and | Architects and Decorators Designs and suggestions 
| carried out with fidelity to the given motive. 
THE EDISON UNITED MANUFACTURING COMPANY, | MANUFACTORY, SALESROOMS, 
Se a Ca, Sa See. 24th & 26th Sts. & 10th Ave. No, 836 & 838 BROADWAY, 


| NEW DWTorRr=E. 





The Julien Hlectric Company, 
STORAGE BATTERIES FOR LIGHT AND STATIONARY POWER. 


THE JULIEN ELECTRIC TRACTION COMPANY, 
ELEGTRIG TRAGTION BY STORAGE BATTERIES, 


Offices, 120 BROADWAY, NEWVV YORE. 
TERRITORY FOR SALE ON FAVORABLE TERMS, 


National Feed-Water Heater. 


(ver 800,000 Horse Power in use in the Ynited States. 


200 ELECTRIC LIGHT STATIONS SUPPLIED. 
PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 





























SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


SETHE NATIONAL PIPE BENDING CO., 


84 River Street, New Haven, Conn. 


DR. GASSNER’S DRY BATTERY 


GREAT AND MERITED SUCCESS 


ADVANTACES OVER WET BATTERIES: 


Longer Leones of Life. No Glass, consequently no Breakage. Easier and more Convenient 
to Handle. High or Low Temperature does _ not affect them. Invaluable 
for Telephone, Telegraph, Physicians, Railroads and Steamboats. 


HIGHEST TESTIMONIALS. WRITE FOR CIRCULAR. 
































FOR SALE AT 
The Western Electric Co., Chicago, I/II. —- sc H Ov E R LI N C, 
and California Electrical Works, San Francisco, Cal. 111 CHAMBERS STREET, N, Y. 





VITALIS HIMMER, Manager. 


om tt a te SUBIECTs 
Will be mailed to any address, postage prepaid, on receipt of price. Address, 
BOOKS ELECTRICAL: REVIEW PUB. COMPANY. 
Park Row, New York. P. 0. Box, 3,329. 





For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 


18 PARE ROW, NEW YORE. 
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_ELEGTRIGAL SUPPLY GO. NEWYORK BELTING AND PACKING CO. 


ANSONIA, CONN. WAREHOUSE: 15 PARK ROW, NEW YORK. 


| JOHN H. CHEEVER, Treasurer. 
Western Office & Warehouse, The Oldest and Largest Manufacturers In the United States of 


171 Randolph St., Chicago, Ill 


*) 5 . re a _ 
amen ree 
MANUFACTURE THE CELEBRATED — a. VULCANIZED RUBBER — ae 


DIAMOND CARBON 
BATTERY, 


EVERYTHING IN ELECTRICAL HOUSE GOODS 
| New York 


WRITE FOR OUR 
NEW No. 647 CATALOGUE. | We make a Superior Quality of Belting for 
No. 647. Diamonp Cannon BATTERY i | Blectric Light purposes, for use on Dynamos and Swift running machinery. 

epbdieniis _— : ERY. Eastern Selling Agents, ne: mocess. 
































In every form adapted to mechanical pur- 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 
*) Largest Belts made in the World for the 
prea elevators at Chicago, Buffalo and 





a 





KANSAS CITY OFFICE, 505 Delaware Street. T. F, Hunter & Co., 33 Church St., New York City. Philadelphia, 308 Chestnut St., San Francisco, 14 & 16 Main St., 
Boston, 52 Summer St., Atlanta, 16 Decatur St., 
Chicago, 151 Lake St., Detroit, 16-24 Woodward Ave,, 
. Louis, 907-911 North ae St., Baltimore, 12 North Charles St., 





Seana 601-1611 17th 8S Baffalo, 124-128 Washington St., 


* * 
Cc harleston, 160 Meeting Bt, New Orleans, 54 Canal St., 
Minneapolis, 28 South 2d St., Kansas City, 1311 & 1313 ‘West 12th St., 
| Cincinnati, 161-165 West Peurl St. Richmond, 1206 East Main St. 
8t., 


Cleveland, 176 Superior 
European Branch, Hamburg, Germany, Pickhuben 5. \Freithafengebiet). 


INCANDESCENT LAMPS ‘THE TRENTON ENGINE. Sperry Electric Company, 


AUTOMATIC CUT-OFF, ' 
BALANCE VALVE, Factory, 194 to 198 So. Clinton St, Chicago, Ill. 


POSITIVE EXHAUST. MANUFACTURERS OF THE 
| ECONOMY, DURABILITY AND CLOSE REGULA- 


ARC LIGHT CIRCUITS, | Or "RASTESERSESS OT smereves spore wigh sad tow Teno 


SIMPLE. RELIABLE. DURABLE. Pan Winkle, Liberty SY Age a ae 


Hydraulic Presses. “tus tentex vaLter 


BD: _ Punts, Valves, Gauges & Fits, CREOSOTING CO. 


WATSON & STILLMAN, PERTH AMBOY, N. J. 


210 EAST 434 ST., NEW YORE CITY. Creosoted Lumber, Underground Con- 
duits, Telegraph Poles, Piling and Ties 
Special Attention to Electrical Work. | Furnished. 


Washburn & Moen Mfg. Co. 


WORCESTER, MASS. 


MAKERS OF 


IRON #*® STEEL 


MANUFACTURERS OF 


lron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 


The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric Telegraph Service, our patent wire, expressly manufac- 
tured for electric purposes, has filled every requisition as regards strength, evenness of quality, and 








—— FOR -—— 








The only safe socket for series lamps and the 
only socket having insulating material for the | 
outside parts. 


Send for Illustrated Catalogue. 
| 
| 
| 
| 





620 Atlantic Ave., BOSTON. 














181-189 MERCER ST., NEW YoREK. 


MANUFACTURERS OF—— 


Electric Light Appliances, Fittings, [nsulated Joints, Fixtures, 
GLOBES, SHADES, FANCY LAMPS, 


ETC., BTC., BTC. 
SEND FOR CATALOGUE E. AND SUPPLEMENT. 














d 
For the Electrical Review’s Vew congend for rice’ Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 
; Ee Cotahemee of all Electrical and Scien- | “te Ye kW agpleation. P 
ific Books. | .New York Warehouse hicago Warehouse 
i838 PARE ROW, NEW YoR ze : ’ 
: See | '6 CLIFF STREET. 107 & 109 LAKE ST. 








Sort FA RUBBER cians 


for ELECTRICAL PURPOSES 
Pure RUB3ER Tare zit tion _, [APE 


SAeP! 


—— = Wee ia a “ellie 


/ BOR CH HT HARD RY 8 BER ran 


4 £7 AKRee OHIO. 
Manufacturers a 


HARD RUBBER’ GooDs 
FoR BoBC TRICAL Purposes | 


@PECIALTIES OF ALL KINDS TO ORDER 


> Seni FOR Chae Teel a 


oe 


5 and price: i 


THE ay Cai: 


ylides) Mad 91-1 -1 4a 4A 
AKRON, OH/O. 


—— 








E*ARADAY CARBON Co., 
ELEGTRIG LIGNT GARBONS, prorssunce pa. 
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W.O. SARGENT, President.  } } } &  fO. A. BARRETT, Vice-President and Consulting Electrician. 
&. H. CUTLER, Treasurer and Manager. yRann A. PERRET, lectrician. 


THE ELEXTRON MANUFACTURING COMPAKY 


COR. JAY & PLYMOUTH STREETS, BROOKLYN, N. Y. 
OUR PAN FAN nici a a — HANDSOME AND RUN beens STILL. 


Perret El Flectric Motors * Dynamos 
SMALL SIZES A SPEGIALTY. 


i-8 TO 2 H. P. 



















i — ~ 
‘a aN, aby 

7) Ses 

We SH 
4 


ey. THE DISTINCTIVE FEATURES ARB: 





a 
~. 
GA 








A Zn 
ZZ. .AMINATED FIELD MACNETS, 
Kv LOW ARMATURE RESISTANCE, 
SZ NO SPARKING UNDER CHANCES OF LOAD a ae a 
Sx EXCELLENT WORKMANSHIP. - : 
In Efficiency, Regulation, Simplicity and Durability our Machines Show Great Superiority, “amimatea i higher Bn mag Sd 
Oareful Investigation Invited.  Oatalogues Furnished on Application. is possible o herwise. 








ELECTRIC RAILWAY 
AND MOTOR GOMPANY. 





SPRAGU 


Out of six thousand, four hundred and sixty-four trips made by the SPRAGUE 
ELECTRIC CARS at Atlantic City, N. J., since that road was started, NOT A SINGLE 
TRIP HAS BEEN LOST FROM ANY CAUSE WHATSOEVER. 


This Road Uses the Sprague Improved Motors. 
1S and 183 Broad St., New Work. 


DaFT ELEcTRIG Licht GomPaAny, 
Executive Offices, {15 BROADWAY, New York. 


Electric Railways and Power Stations 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, : to 100 H. P. 


WORKS, JERSEY CITy, N. J. 


“G. &G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 
























MANUFACTURED FOR 





T ae 
EFFICIEN ieee e— ARC AND INCANDESCENT 
ELECTRIC val - CIRCUITS. 

MOTORS “a= > avromarcaLLy REGULATED. 


NEW ENCLAND OFFICE, 32 Oliver St., Boston. SOUTHERN OFFICE, 25 Carondelet St., New Orleans. 
WESTERN OFFICE, 139 & 141 Adams Street, Chicago. PHILADELPHIA OFFICE, 301 Arch Street. 
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the makers, and WE ARE THE SOLE SELLING 


regarding prices, etc., etc., by mail at any 








July 13, 1889 ELECTRICAL REVIEW 15 








Empire City Evectric COMPANY, 


1S DEY STREET, NEW YORK. 
Oo. E. MADDEN,{President. E. T. GILLILAND, Vice-President. 


MANUFACTURERS AND 
New York, July 8th, 1889. ie A 
G 


on DEALERS IN \e och\\ S 
We are pleased to announce that we are just oe ue 

in receipt of a large consignment of the CELE- gow” a4 

BRATED GENUINE “VIENNA SOFT-CORED” <e psp ray 

ELECTRIC LIGHT CARBONS. We have them ans gr2e 

in 7-16, 8-16 and 9-16 inch sizes. The splendid «| cFR 

and really wonderful qualities of these carbon 

points are well-known in Europe and in this 

country. They burn with an ABSOLUTELY 

STEADY CLEAR LIGHT, are entirely uniform 

in size and quality, and with a very low 

amperage, (7-16 size=7 amperes), give fully 

(,200 to 1,400 C. P., for from 12 to 14 hours. 
Hardtmuth & Co., of Vienna, Austria, are 


(GENTS for this continent. 
Will be pleased to give further information 





























time. ‘\ 
Yours very truly, xf yent! Estimates Cheerfully Furnished. 
cl P Correspondence Solicited. 
THE EMPIRE CITY ELECTRIC 60 \\ 4 Discount Sheet furnished to any one in the Trade on 
°9 Application. 
SPECIAL SALE THE NATIONAL 
Creosoted Tubing GALVANIG BATTERY JARVIS ENGINEERING COMP ANY, 
— FoR 5 UNEQUALED FOR OONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 
UNDERGROUND WIRES, Dy BELLS, TELEPHONES, Foy Electric Lighting and Power Stations. 
20,000 Feet at 3 Cents per Foot. GAS LIGHTING, ETC. a 
THE WYCKOFF PIPE CO i panronaTeD soo. | ARNE a ee Trina 
7 > 
WILLIAMSPORT, PA. me POROUS cur. to Dur AO HOMAL FEEDWATER MERTENS” 
'. ’ 
SALESMAN accustomed to sell- NO SOAKING REQUIRED. RATIONAL ROCKING and 
A ing Motors, Dynamos and Electric | ALWAYS WORKS INSTANTLY, — 
‘ailway Equipment desires a position with tegen 
rst-class Electrical Company. ’ ’ . oO oe ES 
Excellent references given. prone Geneene G peteee, 61 awer eats peteteeuees 
dibiees THE NATIONAL | 
LEC )-DYN ‘ GALVANIC BATTERY Co. | 
essai peta cay 241 Main St, CINCINNATI, 0 SEND FOR MEW CATALOSGUS. 
18 Cortlandt St., NEW YORK. 








O. Box 3329, New York. 








- THE BEST — 


LECLANGHE 


si ¢ Disque Leclanche Batteries 


ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


OVER 200,000 USED IN THE PAST Keno ALL GIVING ENTIRE SATIS- 


ASK ANY ONE OF THE MANY USERS OF THE SAME. 


) THE REASON baa Ad is sim way because our processes are the most perfect and our materials used 
in the manufacture are the very best selections that can be obtained. 


PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. 
Porous Cups, 35 cents, Subject to Discount in Quantity. 


ON MANY: “WE ARE USING ABOUT 6,000 SELLS OF BA RY ON OUR CIRCUITS, AND HAVE AS YET FOUND NOTHING E 
J. H. BUN ELL & CO.’S DISQUE LECLANCHE BATTERY horns tne, . Pe 





Yours, Resp'y, CEO. W. ADAMS, Supt., The Boston Electric Association.” 
J. H. BUNNELL & GO., 
106 ec 108 Liberty Street, NEVYT YORE. 


Send for our Latest Catalogue No. 6, of January, 1888. 
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fame Porcelain Electrical Supplies and Specialties, 


MANUFACTURED BY 


EMPIRE CHINA WORKS, 
1444156 Gree St, GREENPOINT, BROOKLYN, BDL. 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, 
and GUARANTEED NON-CONDUCTIVE for all ELECfRICAL PURPOSES. 


IMPORTANT 


TO ALL INTERESTED IN 


AMERICAN EXPORT TRAIT: 


EXPORT AND FINANCE is a weekly journal 
devoted to the interest of the American Manu- 















facturer, Merchant, Banker and Exporter in 
opening up and extending American trade and 
commerce with the South American Republic, 
Brazil and the West Indies. 

The South American trade now amounts to 
about $500,000,000.00 annually—90 per cent 
of which goes to Europe. Every American 
in securing this 
‘‘Enormous Trade for this Country,” should 
immediately subscribe for EXPORT AND 
FINANCE, Price, $5.00 per annum. 


Address, 


Export and Finance Publishing Go., 


5 BOWLING GREEN, NEW YORK. 


citizen wanting to help 


NEW PUBLICATION. 





ECOMWOMC VAIL UE 


= or =— 


ELECTRIC LIGHT 4ND POWER. 


By A. R. FOOTE. 


Address: P. O. Box 673, Cincinnati, Ohio. 


12m0, Handsomely bound in Vellum Cloth, Price, $1.00. Sent on receipt of Price, 


From the-MANUFACTURERS’ RECORD, Baltimore. 


This handy and popular treatise should be in the hands of every well-informed 
American. It is an attempt to present, in a popular way, the merits and applications 
of Electricity as a scurce of light and power, with especial reference to its use for the 
purposes of municipalities and manufacturers. The author is a thorough master of his 
s. bject, and in the compass of about two hundred pages, groups a variety of information 
not to be elsewhere easily obtained. 

The volume deals with the Arc and Incandescent Light, the relations of Electricity 
and Gas, the Electric service of Cities, Electric Motors, and other applications of the new 
power. Much of the information afforded is in the shape of practical essays by well 
known specialists in Electro-Dynamics. Other questions discussed are Municipal Owner- 
ship of Commercial Monopolies, Municipal] Management of Manufactures, State and 
Municipal Legislation, Economie Aspects of Trusts, and Joint Stock Associstions. The 
volume contains also, a valuable appendix, in which mechanical and electrical terms are 
explained in untechnical language. The work is designed principally to benefit those 
interested in obtaining municipal franchises, promoters of Electrical enterprises, and 
manufacturers of Electric Supplies, Motors, Machinery, etc. Its general interest, however, 


should make it a popular publication. 
TLANE & BODLEY CO, 


AUTOMATIC CUT OFF 


ENCINES 


Unrivalled for Strength, Dura- 
. bility and Close Regulation. 

CONSTRUCTION OF COMPLETE 
PLANTS A SPECIALTY. 


THE LANE & BODIE Cl, 295, 0,22! WATER ST, 















AMERICAN 


Leather Link Belt Go. 


‘American Patent 
Jciat ’’ 


[eather 
Link qlee 


Belting owns 








& CoO., 











Specially DETROIT, MICE. 
adapted to c DEALERS IN 
EDAR TELEGRAPH POLES. 
DYNAMOS. MANUFACTURERS OF 
Cross Arms, Pins and Brackets, Oak and 
FACTORY, 46 & 48 FERRY ST. ‘ i 
OFFICE, 72 CLIFF STREET, ” NEW YORK. Locust Pins, CEDAR TIES, 


For Electric Railways. 





PHILA. 





NEW YORK. CHICAGO, BOSTON. 





— 


THE BABCOCK & WILCOX rod wl 


Russell & Co. 


MASSILLON, OHIO, 
BUILDERS OF 
Automatic ENGINES 


BOILERS, ETC. 
Complete Power Plants Furnished 














and Erected. a 
Senp Foe Catarocur 
For the Electricai Review’s New 
W j T Catalogue of all Electrical and Sciep- 
tific Books. 
18 PARE FF VW NETVW LORE. 














me 


CETL, USE T 


WALTHAM — 


Pa 


250658 





Branch Om. 


BOSTON. MASS vf = 

8 OLIVER ST. 
PHILADELPHIA, PA |. 

32N 5ST. |e 


Gir ee ee ef ERSON ST, = 


WORLEANSLA.ST CARONDELET sf ace 
or FRANCISCO, CAL SG 
561 MISSION ST, : | 


LONDON, ENG.1l4 NEWGATE ST. 


MANGHESTER-ENG. 4, 
dVIL CTO RIA BU! Ll | 


PARIS, eee CE: < 
COBOULEVARD VOL 
HAVANA, CUBA 

NG %CALLE DE LA HABANA 


Wile 


. 47t 
“2 2a8* 


WATCHES 


7 the best for electricians, railroad men, 

~ are and others whose vocation re- 

res a watch that is both absolutely non- 
magnetic and an accurate timekeeper, 


Manufactured and Warranted by the 


AMERICAN WALTHAM WATCH GO. 


WALTHAM, MASS. 
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Teen Houston SYSTEMS 


Electric Arc and canisome Lighting, 


_ AND THE : 


























ELECTRICAL TRANSMISSION OF POWER. 


DYNAMOS AND CAMPS FOR ELECTRIC ARC LIGHTING. 
DYNAMOS # LAMPS FOR INCANDESCENT LIGHTING. 


DIRECT CURRENT APPARATUS. 


Alternating Current Apparatus 




















GENERATORS AND MOTORS FOR 
— «STATIONARY AND RAILWAY WORK. 








All Necessary electrical appliances for complete outfits for 
Central Stations and Isolated Plants. 
THE THOMSON-HOUSTON ELECTRIC CoO,., 


620 ATLANTIC AVENUE, BOSTON, MASS. 148 MICHICAN AVENUE, CHICACO, ILL. 
WALL AND LOYD STREETS, ATALNTA, CA. 
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THE E.S. GREELEY & Co., 


Nos. 5 & 7 Dey St., New Yurk 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone | 
Electric Light Supplies 
Cleveland Are Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 

WIRES OF ALL KINDS. | 
Silk & Cotton Covered Flexible Conducting Cord | 
of various sizes for Incandescent Lighting. | 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles, Ete. 


EXTRACT FROM THE REPORT 


—- OF —— 


DR. SCHUYLER S. WHEELER, 


ON 


[Jnderground fire ight Wires in lew York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. The cable is a B/SHOP GUTTA 
PERCHA WHITE CORE, and was laid immediately after the order for the 
work was given. The cable was connected to overhead arc light wires by 
running it up in a two-inch iron pipe fastened to the outside of an ordinary 
city electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- 
walk and up the front of the stores. This line has been in continuous use 
for two months, carrying a pressure of 2,500 volts, and it shows an actual 
rise in insulation with age and use, as will be seen from the following tests : 


Jan. 11th, 1,100 Megohms. 
Feb. 12th, 1,800 Megohms. 


All our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISNOP GUTTA PERGNA GO., 


420-426 EAST 25TH ST., NEW YORK. 


JUST ISSUED FROM THE PRESS. 
“The Electric Railway,” 


BY FRED HN. WHIPPLE. 


A new and original book designed to inform the practical 
business man without the use of mystifying technical terms, and 
formulz. There is information in it of value to the owner, the 
officer and the employe of every street railway or user of power 
for any purpose. 

















April 12th (including eight arc lamps 
and branch leads), 2,000 Megohms. 








CONTENTS: 


Historical Development ot the Modern Method of Producing 
Electricity. 

How Electricity is Mechanicall 

Practical Thoughts upon the 
of Motion. 

Something about Primary and Secondary Batteries. 

How Electricity is Applied to Street Railways. 

The Application of the Motor to the Car. 

Early Attempts at Electric Propulsion with the Roads now in 
Operation. 

Some of theso-called “Systems” of Electric Street Railways. 

Application of Electricity to Elevated and Underground Railways. 

Cost of Producing, Transmitting and Applying Electricity for 
Street Railway Purposes. 

Some Further Comparisons of Electric Propulsion with other 
Methods. 

The Electric Motor for Stationary Power Purposes. 

The — of Economical Steam Power to the Electric 
jurrent. 

The Utilization of Water Powers for Electric Transmission. 

The Purchase and Care of Good Belts. 

Some of the Possibilities of Electric Street Car Propulsion. 


Produced. 
ines of Force and the Production 





One Nundred and Fifty Illustrations. 


Price, Paper Cover, $1. Bound in Flexible Russia, $2. 


FRED H. WHIPPLE, DETROIT, MICH. 








' Electrical Engineer and 





Send your name, business and address, 


and be correctly reported in Whipple’s 
National Electrical Directory. nae i 


PATENTED OCTOBER 30th, 1888 


By attaching a double conductor flex- 
ible cord, with a Presselle or Pear push 
on the end, it can be extended to a bed 
for the convenient use of asick person, 
or to a desk, table, secretary, ete. It is 
especially adapted for use in hospitals, 
bedrooms, diningrooms, or any. other 
place in which it is inconvenient to go 
to the wall to press the common 8tatiou- 


ary push. 

We manufacture and deal in every 
article known to the trade. Write fur 
prices on anything you want. 

Send for our new complete catalogue 
just issued. 


RANDALL'S IMPROVED EXTENSION PUSH BUTTON. 





VIADUCT MANUFACTURING C0., 


BALTIMORE, MD. 





ON BIBCOTRICAL SUBIECTs 
Will be mailed to any address, postage prepaid, on receipt of price. Address, 


ELECTRICAL REVIEW PUG. COMPANY, 
13 Park Row. New York P.0. Box. 3.329. 


The PARKER-RUSSELL MINING & M’F’G CO. 


ROOMS, 200 and 202 
AMERICAN CENTRAL BUILDING, 


or. TOUTS. 


BOOKS 





UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. 








Direct Reading Am-Meters and Volt-meters, 


For SALE—A BARGAIN—One 
94x10, 45 H. P. Armington 
& Sims Engine, First Class con- 
dition. Good as new. Cheap if 
taken at once. 
W. B. PEARSON, 
25 Third Ave., 


Ch sai ELECTR: 








ALSO . 
ICAL INSTRUMENTS of all kinds 
Manufactured and For Sale by 
4. E, EATON, 191 FULTON ST., BROOKLYN, WN. Y. 


ANTED.—Machinery to build. 
Specialties in CAST IRON 


ROYCE & MAREAN, | 
ELECTRICAL APPARATUS ic manutictre.” Fine sid Cast 


Telegraph and Telephone Supplies, | Motors, &c. 
No. 1408 Penna. Avenue, | 
Opp. Williard’s Hotel. WASHINGTON. D. C. 








MANUFACTURER, 
| P. O. Box 886, 
| 


New Haven, Conn. 


7 Joes Cn 
J3 V4 f. ings & Sere 7 A Cy 
NT ogo) INE 


=1h SAI te 
PURE COPPER DROP FORGED COMMUTATOR BARS, 


GANRBOWA TONGS , FOR ELECTRIC MOTORS OR GENERATORS. 
CYNMRNDRNASES, =. : ~— 

; EXE BOUS, 
— WRENCALS 


— ~ 





RUERS, 


: OR RINGS r TS, 
DROP FEINIG.S or oronzE COPPER IRON AND STEEL OFALL DESCRIPTIONS 


2 PAT’D Nov.6.89y, 


~ 








CHARLES R.VINCENT & CO., 
156 CORTLANDT STREET, NEW YORK, 
Ball Nigh Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 









3 i 
2 {ue 
SH es 
a 
coum "Sies 
RY & Mot ow |e 

~A = 
C 234 West 29 S - = 








vw. H. COLsy, 


Consulting Electrician, | 
321 EAST 14th STREET, NEW YORK. 
Measurements and Estimates of all kinds. 


Tests, 
Sole Agent of the Phoenix Incandescent Lamp Co. | 
Lamps for any System and Candle Power 





JAMES LEFFEL & Co. 
SPRINGFIELD, O., On 110 LiBEeRTY ST., N.Y. 
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BUGS AND 0 DIRT HAVE NO EFFECT 


>: O68. 68 = 


NORWAY IRON FRAME BELLS 


MADE BY 


J. ELLIOTT SHAW & CO., 


353 North 7th St., Philadelphia. 


SEND FOR NEW CATALOGUE. 





POND ENGINEERING CoO., 


ENCINEERS AND CONTRACTORS. 


Complete Steam Plants for 


Engines, Boilers, vane Grates, Heaters, Pumps, Injecto’ 
em with special reference to the HiaHEst 


ight. and Power. 


Pipe Work, Belting, etc., designed 
CIENCY. 


Electric 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICACO, KANSAS CITY AND OMAHA. 





“ LIVNGuVE CU. ett 


THE MOST PERFECT 





GOVERNING EVER OBTAIN 





BOOKS 





ON BILBCTRICAL SUBINBO 
‘Will be mailed to any address, postage prepaid, on receipt of price. ao 
ELECTRICAL REVIEW PUB. COMPANY, 
k Row. New York. P. 0, Box, 3,329. - 





PAILLARD Nov-Micueri¢ WATCHES. 


SEE THAT 
AVOID “Paillard’s Patent” 
ALL panes 


Spring” 


Is engraved on each movement 


IMITATIONS. 


These Movements are of American Manufacture, and are the only American Movements 
made containing the Celebrated Paillard Inventions. 


The Best American Non-Magnetic Watch. 





18 size full plate movement. 





ECLIPSE FRICTION CLUTCH PULLEYS 


AND OUT-OF}F 


COUPLINGS. 
BEST IN USE. 


They are now doing the heaviest and most satis- 

factory work in the 

Largest Electric Light Plants, 

Largest Saw Mills, 

Largest Fiour Mills, 

Largest Elevators and 

Largest Packing Houses in the 
Country. 





Split Clutch Couplings and 
Pulleys a Specialty. 


Eclipse Wind Engine Co, 
BELOIT, WIS. 
Send for New Catalogue, 





POWER PLANTS FOR 


ELECTRIC LIGHT STATIONS 


Designed and Completely Equipped. 








HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WiIRFReE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. 








% PATENT “K K ” LINE WIRE 












For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


J. L. BARCLAY, Selling Agent, 


THE ROOKERY, CHICAGO, 


ILL. 


Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Insulated Iron Pressure Wire. 








~ 











NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORE AGENT. 





PATENTS. 


Electrical Review Patent Bureau 


Conducts a general business in 
the preparation and prosecution 
of Applications for Patents in the 
United States and all Foreign 
Countries. All business carefully 
and promptly attended to in the 
matter of Reissues, Caveats, Trade 
Marks, Labels, Design Patents, 
Copyrights. 


SPECIAL SEARCHES made to 
determine the question of novelty 
or infringement. 


ELECTRICAL PATENTS A 
SPECIAL FEATURE. 


Address, 
Electrical Review Patent Bureau, 
13 Park Row, N.Y. T. J. MCTIGHE, Manager 





The Hational Electric Light 
Association 


will hold its Tenth Convention at 
Niagara Falls, August 6, 7 and 8. 
Delegates will stop at the Inter- 
national Hotel. The Convention 
will be held at the Casino. 

For rooms and exhibition space 
address Benjamin Rhodes, Chair- 
man Executive Committee, Niag- 
ara Falls. 

Railroad tickets at reduced rates 
and seat checks for the special 
limited Pullman train from New 
York, August 5 may now be ob- 
tained at the Association head- 
quarters 18 Cortlandt Street, New 
York, or at the ELECTRICAL 
REVIEW Office. Those wishing 
to join the Association and attend 
the Convention should make im- 
mediate application at the head- 
quarters, 


ALLAN V. GARRATT, 


Secretary and Treasurer. 











Manufacturers 





18 Fulton Street, Brooklyn, Z, D. 





H. BE. &C. BAXTER, 





For the Electrical Review’s New 
4 i y E Catalogue of all Electrical and Scien- 
tific Books. 
is PARE RO Navy 


Ws YORE. 
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PETE | 


ara Eleciric Company 


Pittsb urgch, Pa. 


pneneric Light and Power 


FOR ALL PURPOSES. 
































Distribution ny Alternating Currents, 


Central Station Outfits, Isolated Outfits, 
Incandescent Lighting, Arc Lighting, 
MOTORS, METERS. 


LESSEES OF 
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THE WESTINGHOUSE ELECTRIC COMPANY, 


187 Gentral Station Plants, aggregating the Gapacity of 328,000 16 Gandle Power 
Lamps, Sold to July {st, 1889. 


OFFICES IN ALI LEADING OCOITIES. 
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CENERAL WESTERN ACENTS. 


> The Story: Electric Ligh 














am 


Wire, Gllie faye sad Ping Pamphlet, 15 Pages, by C. C. Haskins, Inspector. 


A Description without Technicalities for Non-Electricians, Mailed to any Address, 


Free. CENTRAL ELECTRIC CO., 


42 LA SALLE STREET, CHICACO, ILL. 








SELLING DEPARTMENT IN THE UNITED STATES. | 
compounn, eset | TYE) YN) 8 gee se 
es, 50500 H. P. Not yet equaled by any form of Engine for PI IRGH, ‘estinghouse Building, 
HIGH FUEL DUTY AND SIMPLICITY. CHICAGO, | 5 108 Lake Strest, & Co, 
13 Sizes in Stock. ST. LOUIS, 302, 304 Washington A’ é. “ 

STANDARD. 5 to 250 H. P. . NVER. oe ’ vite = 
8,000 in usin all parts ofthe Civilized Worl Bae Burrs, a ne GIS sos 
JUN IOR. 6 Sizes in Stock, 5 to 50 H. P. BALT LAKE city, 200 S. Main St. { Utah & Montane on. 


BUTTE, MONT. ° E. Granite St. 
SAN FRANCISCO, 2! and 23 Fremont St., Parke & Lacy Co. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. i j Fro! Lac 
Well Built. Economical, _Rellable. —_ Over 300 soid the first year. TheWestinghouseMachineCo. CRARLOVTE NC. 36 Coll Bt, * — ~ihey 
‘A, GA. r 


All he above Sata ngily to Gauge Int eable Parts. Imp. & Mch. Co. 


in § for Illustrated Catalogues. PITTSBURGH. PA. U. S. A. See TSA, TENN. . E. James & Co, 


























EBA DQUAR TEES owv7iItL.1LiIamMs Se POTTER, 
— IN — S| 15 CORTLANDT ST., NEW YORK. 


NEW YORK CITY _ Engineers # Contractors, 


CENERAL ACENTS, 


~- ron aes ee LINE ENGINES 


STANDARD MILLING —— 


UNIVERSAL, LICHT, OR PLAIN FOR . 
HEAVY WORK. put NU pec ae 

ALL SIZES READY FOR QUICK DELIVERY. fRIC = APR — 
MACHINES SHOWN IN OPERATION ——— , ‘ IGHT 1 "aia 


BY THE MANUFACTURERS, 





Ee. EE. Garvin & Go., 
LAIGHT & CANAL STREETS, NEW YORK CITY. | 


ve ~ => — 
SEND FOR T.LUSTRATED CATALOGUL. = —) ZINN a ae - 
{ ———" 


r e ctr view’s: uw Fic WW RNY 
WRIT E tegistiaan ae F Pi r ID & or NopeeH CLINTON S2 


Ze 
— 





tific Books. \\fe} RTH 


ls PARE ROW, NEw YORE. | La CH i‘ V4 


SNEWENGLAND «OR. 'T.. — 


Bert Gee | 2 Pear! gin boned 6), BOSTON, MASS. 


IMPROVED 

Providence, RT, | |_| PATENTED MATERIAL 
elcome FOR STRERT RAILWAY 

Braiding Machinery ROADBEDS, 


FOR COVERING =———S— 
BEST MATERIAL, LOWEST PRICES, 


at “ TELEGRAPH, CORRESPONDENCE SOLICITED. 
TELEPHONE 


































///4 THOMAS ASHBURNER, Western Agent, Kansas City, Mo. 


Rolled any weight desired. Patent allowed. 
Sampie chair and section of rail sent, express prepaid, to prospective purchasers. 


_ ELECTRIC- LIGHT WIRE | A. B. CG. o& ELECTRICITY. 


By WM. HH. MBADOWCROFT. 
SINGLE AND DOUBLE Endorsed by THOS J A. EDISON. 1 volume, limp cloth, fully illustrated; price, 50 cents. 
WHAT THE pease Saves 


» a ‘A clear and ay me sive little treatise.”’- N. Se 
4 % « Blee trical science is ey | magnificent s ststden , and Shis book fills a useful office, in setting forth 
< the Seapets and characters of these advances.’ —Breshion Times. 

















eed of such a book has undoubtedly been felt by many........ we predict for it a splendid 
Of every Description sale.” "a tek Age of Steel. 
for Silk, Worsted book like this should be largely read.”—N. Y. Herald. 
, and Cotton Braid. “The meet i i well illustrated, and no pains leas been spared to make it accurate and reliable through- 
: out.”—El LR 
<= = aimnple le language the author lays bare the secrets of Eleetrical science and application.""—Electrical 
Wi orld 
' FINE CASTINGS A “4 vast amouut of useful importance.”-— Washington Post. 
i / SPECIALTY SENT POST-PAID TO ANY ADDRESS ON RECEIPT OF PRICE BY 
: — FRANK F. LOVELL & COMPANY, 142 & 144 Worth St., N. Y. 





e 16x24 DOUBLE BRAIDER. ; r 
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SEND FOR CATALOGUES “™ “=m ~ 


‘ Manufacturers and Dealers: 

ANNUNCIATORS, BELLS and PUSHES, BATTERIES and BATTERY SUPPLIES, 
PATTERSON CABLES, ELECTRIC LIGHT APPARATUS, INSULATED 
WIRE, TELEGRAPH INSTRUMENTS and LINE SUPPLIES, 

TESTING SETS, BUILDERS’ and REPAIRERS’ TOOLS and other MISCELLANEOUS APPARATUS, 

We are Sole Western Agents for the sale of A. G. DAY’S KERITE INSULATED WIRE, which, after years of exper. 


_ sence, we consider the best wire for the purposes for which it is intended. 


Western Electric Gompany, 277 South Clinton Street, Chicago, 


AND COR. THAMES AND CREENWICH STS., NEW YORK. 


4 AIN, 16 Market Street, “= 
OHICAGO, ILL, Ax: 


General one Work, in all branches of 
Electrical Engineering. Consultation, etc. 
Correspondence confidential. TRY ME. | 











WELLINGTON | 


| Belt Nolder 


The simplest, cheapest and 

handiest device in existence 

- for shifting Dynamo Belts. 
Please write for circulars to 


W.R.SANTLEY & CO. 


WELLINGTON, O. 




















Vol. V. 113 Liberty St., New York. $2.00 Per year, 
THE CONTENTS. — “Is the Best Ad- 
STREET RAILWAY including 30 payes of tadiog matter and | Vertising Medium 
‘JOURNAL, A Micenteny of Street Railways in entepiiaregeiied 


reach Street Rail- 


ways. 





the United States and Canada. 
118 Ldberty Street, *| A Directory of Manufacturers of 
NEW YORK. street railway appliances and materials. 








note Sources] PH OSPHOR-BRONZE 
A OL 


REG.TRADE MARKS INGOTS, CASTINGS & MANUFACTURES. 


| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PaA.U.S.A. 
| ORICINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND OWNERS 
. OF THEUS PATENTS 





MANUFACTURERS 


The Celebrated BALL DYNAMOS and LAMPS __ aE eR ag IN 
WRITE 





— FOR — Catalogue of all Electrical and Scien- 


ARG AND INCANDESCENT LIGHTING. tL hala 


is PAR_z Row, NEw YorRrnsz. 
This System is mechanically and electrically Roo Fle ” Manufacturers to the Trade. 
perfect and produces a steady, white and noiseless t ain Gas Lighter. Of Every Description Made to Orde. 
t 25 years’ e: ence in this ch of the 
light with the minimum of expense, both as to the Tey tric Gas Lighting, itoune _ ~—e St., Philadelphia, Pa. 
power required and the cost of repairs. and fixture wiring are 7 a 


dispensed with. Each ALAM TO M AT Ic 


light is complete and 
independent. Full in- 











For descriptive Circulars or Testimonials, address 








FACTORY: BALL ELECTRIC LIGHT CO., | formation will be given| € ONL UT OFF ENGINE 
Oth Ave. & 27th St., New York City. 18 Cortlandt St., N. Y. City. | on application. aps : N 
| Liberal terms to agents, | - L E N e) E CO 
Root Electric Gas Lighting Co., | H E BAL ERIE PA. 


SONGS, THE ARMINGTON & SIMS ERAS Mees, ee ee 
%Z Automatic Cut-off Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. |—_——_—ninnanl CHAS. M. WILKINS E. WARD WILKINS 
CLOSE RECULATION, ESTABLISHED 1867. 


ae § PARTRICK & CARTER 


OVER 2,500 ENGINES IN. USE. MANUFACTURERS OF AND DEALERS IN EVERY DESCAISTION OF 
— SEND FOR CIRCULAR. — 


: 1 
AMERICAN ELECTRICAL DIRECTORY For 1889 uk |i 


PRICE, S5S.00. SOLE PROPRIETORS OF THE 
PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS 
WE MAKE A SPECIALTY OF 


BELLS, DISQUE LECLANCHE BATTERIES, GAS-LIGHTING APPARATUS 











“ The best and most permanent medium for advertisers in the electrical 
fie 

ee every electric light and power company in the coun- /. Jae 
try, besides telegraph and telephone companies. : 2 

‘hdaveetio tame enlarged and improved. SUPPLIES FOR eric GEE @ OFF K. 

Lists and reports of electric light and power companies, reports of We publish Catalogues of all our Manufactures W ss upon 
National Electric Light Association, useful tables, etc., ete. aren = ~ aa ae Electric Be ie 

Send orders for copies of book, and for advertising space to STAR apply” CalsMte wanted, and if'tm the trade Siacd for ai ts. 


IRON TOWER CO., Publishers of yy = 
114 South Second Street. PHILADELPHIA, PA. 
American Electrical Directory, Fort Wayne, Ind. 








4. 8 De. P. 6 OO dn 9, 6 OM OF. 6 . 05a Oy Oe oer 





CLEVELAND, OEIO. 











MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY "MATERIAL. 
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THE EDDY ELECTRIC M’F’C Co. 


. MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, etc., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark 
SATISFACTION CUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church S8t,, BOSTON, 620 Atlantic Ave., 
PHILADELPHIA, 506 Commerce Street. 




















Sy STORED ENERCY. 


Double Cylinder Law Battery. ELECTRICAL ACCUMULATORS 


THE STANDARD FOR ALL OPEN CIRCUIT WORK. 
ITs NINTH YEAR. p PES 
The Negative Element has 147 square inches of surface which is more than double the surface Central Station Lighting 


found in any other! The Cell contains 21¢ pints of solution which is nearly 
double that in any other cell! 





























Railroad Car Lighting, 




















No Running Over or Creep- Isolated Lighting, Long Distance Lighting. 
ing of Salts. 4 

No Evaporation. ee 

No Corrosion. ESPECIALLY ADAPTED TO 

"tenet “***"* STREET CAR PROPULSION 

Requiring no Gare. ane 


Sooting a are For operating Central Station and Isolated Plants during 
Solution (a trifle) in | periods of LICHT LOAD, enabling steam plant to shut 


from two to four years. | down. 





White Flint Glass Jar. Can be used with any Direct System for completely 
displacing gas. 
= a et sateen The ONLY Company owning and supplying complete 
ioe sae 7 automatic Regulating Apparatus for use with Accumu- 
. | fators. 
Pure Sal Ammoniac. | WRITE TO 





worse gem me me os THE Heil ARBUMUL C, 


44 Broadway, New York, 





AGENTS : CEO. L. HENZEL, San Francisco, Cal., for Pacific Coast, 
Ss: HIBBARD ELECTRIC M’FQ & SUPPLY co., Montreal, for Canada. 
CHAS. A. STRELINCER & CO., Detroit, Mich., for Detroit. 





| 
| Chicago Office, Phenix Building. Detroit Cffice, 30 Atwater St., East. 
The Law Telephone Co, Sole Makers, | Stating system used, capacity of plant, power available 


12 LIBERTY sTREET, - - - | NHW YORE: and other requirements. 
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Fort Wayne Jenney Electric Ligit Company, 


EORT VWayvnz, IND 








MANUFACTURERS 
OF THE 


SLATTERY |NDUCTION SYSTEM 


Incandescent Lighting 


The most carefully worked gr 
out and Complete Alternating ( 
System of Electric Lighting in 
existence. Armatures and Con- 
verters guaranteed, 12°16 
candle-power Lamps to the me- 
chanical horse power guaran- 


oak ~g = ARC LIGHTING. 





AND THE 


Original J enney System 





CORRESPONDENCE 


SOLICITED. 








SLATTERY DYNAMO, LAMP AND CONVERTER. JENNEY DYNAMO AND LAMPS, :_ 


MAIN OFFICE AND WORKS, FORT WAYNE, IND. 
New York Office, Room 45,115 Broadway. wrung Light oo, 5 nuke. 


CHICAGO OFFICE, 185. Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 


W. J. BUCKLEY, Manager. G. A. WILBUR, ‘Manni 
Ee. ADAM SUC’S;s CITY OF ' ME=zICo. 


BENTLEY-KNIGHT ELECTRIC RAILWAY 60,, 


25 & 27 TENTH AVE., NEW YORK. 


Gontractors for the Gonstruction of Gity Street Railways and Surburban Tramways 
using either Underground, Surface or Elevated Gonductors. 














ESTIMATES ibnainaiinaed ON APPLICATION. 





N. B.—The Bentley-Knight Electric Railway’ Company absolutely controls all efficient and economic 
methods of operating electrically-equipped cars by means of conductors contained in and protected 
by sub-surface conduits. Entering the field long in advance of all others, it first encountered the many 
difficulties which had to be met and overcome; and the many patents now owned and controlled by it 
effectually cover each and every detail (both mechanical and electrical) necessary to the successful 
construction and operation of an electrical railway in a city street. 


ELECTRICAL CONTRACT WORK. amy Tr onersrares 

















Detailed Estimates made and Diateute taken for 
EQUIPMENT OF COMPLETE 


Steam and Electrical Plants 


ANY SYSTEM, ) 
OF TNE STANDARD PAINT GO., 
ARG AND INGANDESGENT LIGNTING. 


sesiietnteeannandedeteaneiattat 59 Maiden Lane, N. Y. 


And ELECTRIC STREET RAILWAYS, operated overhead, 
underground or by storage batteries. ; 


Address, 
EUGENE T. LYNCH, Jr., Consulting Engineer, RALPH L. SHAINWALD, President. 


120 BROADWAY, NEW YORK. | 














ELECTRICAL COMPOUNDS. 














